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and  the  Motion  of  Projects  is  Iriefly  but  fully  handled . Together 
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Royal  Society,  of  Shooting  by  the  Rarif action  of  the  Air:  By 
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help  of  Ancient  Standards,  compared  with  ours  of  England : By 
Richard  Cumberland,  D.  D.  2.  Ephemeris  ad  annum  a Na- 
tivitate  Domini,  1686,  & ad  Longitudinem  Urbis  Londinen- 
fis,  ex  Novis  Hypothefibus  exabtiilime  Supputata  & Regia; 
Societati  Dicata. 


ADVERTISEMENT. 

IT  having  been  found  by  Experience  that  fever al  Curious  Per - 
fons  have  been  and  are  defrous  to  receive  fome  Account  of 
what  the  Learned  part  of  the  World  are  for  the  prefent  bufied  a - 
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bout)  in  the  examination  of  experimental  and  real  Knowledge  , and 
what  Difcov cries  they  have  made  in  any  pan  thereof  The  Royal 
Society  have  therefore  thought  ft  to  order,  that  Care  be  taken  for 
the  future,  that  -fitch  Accounts  fall  be  published  in  thefe  Tranfadi- 
ons  Monthly,  an  may  anfver  their  exfoliations : Wherein  will  be 
contained  not  only  fever d Experiments,  Invented  and  tryed  by  di- 
vers of  their  own  Body,  but  alfo juch  other  ufeful  Difourfes  or  Re- 
lations concerning  Phyfical , Mathematical,  and  Mechanical 
Theories  or  Obier  vat  ions  (hall be  communicated  by  their  Cor- 

relpojfdants  for  that  hunt,  or  (hall  otherwife  be  fent  to,  or  collect- 
ed by  the  Per  (on  that  hath  engaged  bimfelf  in  this  Undertaking.  He 
doth  therefore  hereby  Advert  if e all fuch  Curious  Perfons  as  jhall  be 
defirom  to  promote  this  Defign , ly  Contributing  what  (hall  occur  to 
them  that  may  be  ufeful  thereunto  ; that  upon  their  Communications 
they  fall  have  juch  Acknowledgments  made  them  as  fall  be  to  their 
(atisficiion. 


And  whereas  divers  Books  and  T readies  of  fuch  Philofophical 
Matters  as  fall  under  the  Societies' Con  ft  deration,  are  publifed  in 
Foreign  Parts,  which  are  feldom  to  be  found  till  fome  years  after,  if 
at  all,  to  the  great  damage  both  of  the  Authors  and  the  Printers  of 
them,  and  more. effect  ally  to  the  Inquijitive  of  this  Nation : It  is 
therefore  defired  and  hoped  that  for  the  future,  all fuch  Authors  or 
Publishers,  or  fuch  Ingenious  Gentlemen  as  fall  in  their  Travels 
meet  with  fuch  Books  or  Bracts,  will  be  pleafed  to  fend  or  lend 
them  to  the  ‘Undertaker  of  this  Affair,  that fo  an  Impartial  Account 
and  Extra  cl  of  them  may  he  communicated  to  the  Curious. 

And  tho  upon  an  extraordin  ry  occafwn  thefe  Tranfadtions 
have  for  fome  Months  l All  pafi  been  omitted,  yet  that  defect  will  be 
foon  j apply ed  by  the  Jpeedy  Publication  of  what  has  occurred  fince 
December  lajl,  and  will  be  for  the  future  continued  at  leaf  as 
punctually  as  heretofore . 

Thefe  that  defire  to  Cont  ibute  to  the  carrying  on  of  this  Work, 
may  f leaf e to  (end  the  Accounts  they would  have  Printed  to  Mr. 
PL  Hunt  at  Greihani  Colledge,  London,  for  the  Secretaries  of  the 
Royal  Society, 
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Concernimg  G R A V I T Y,  and  its  Properties , 
wherein  the  Defcent  of  Heavy  Bodies,  and  the  Motion 
of  Projc&s  k briefly , but  fully  handled : Together  with 
the  Solution  of  a Problem  of  great  Zife  in  G U N~ 
NERY.  By  E.  HALLE  T 

ATURE  amidft  the  great  variety  of  Problems  where- 
in with  She  exerciies  the  Wits  of  Philolophical  men, 
Jcarce  affords  any  one  wherein  the  Effect  is  more  vifible,  and 
the  Caufe  more  concealed  than  in  thole  of  the  Phenomena  of 
Gravity . Before  we  can  go  alone,  we  muff  learn  to  defend 
our  lelves  from  the  violence  of  its  Impulle,  by  not  trailing 
the  Center  of  Gravity  of  our  Bodies  beyond  our  reach  ; and 
yet  the  Aeutefl:  Philolo^hers,  and  the  fubtileft  Enquirers  into 
the  Original  of  this  Motion,  have  been  lo  far  from  fatisfying 
their  Readers,  that  they  themlelves  leem  little  to  have  un- 
derftood  the  Conlequences  of  their  own  Hyfothefes. 

Des  Cartes  his  Notion,  I muff  needs  confefs  to  be  to  me 
Incomprehenlible , wlule  he  will  have  the  Particles  of  his 
CeleBial  matter , by  being  reflected  on  the  Surface  of  the 
Earth , and  lo  alcending  therefrom,  to  drive  down  into  their 
places  thofe  Terrestrial  Bodies  they  find  above  them : This  is 
as  near  as  I can  gather  the  Icope  of  the  20,  21,  22,  and  23 
Sections  of  the  lalt  Book  of  his  Princifia  Philofofhia  ; yet  nei- 
ther he,  nor  any  of  his  Followers  can  Ihew  how  a Body  luff 
pended  in  liber 0 .ether  e , 111  all  be  carried  downwards  by  a 
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continual  Impulfe  tending  upwards,  and  adting  upon  all 
its  parts  equally : And  befides  the  obfcurity  wherewith  he 
expreffes  himfelf  particularly, 6^.23.  does  fufficiently  argue 
according  to  his  own  Rules,  the  confufed  Idea  he  had  of  the 
thing  he  wrote. 

Others,  and  among  them  Dr.  Vojjim  afierts  the  Caufe  of 
the  Defcent  of  heavy  Bodies  to  be  the  Diurnal  rotation  of  the 
Barth updfr its  Axis-,  without  confidering,  that  according  to 
the  Dodtrine  of  Motion  fortified  with  Demonftration,  all 
Bodies  moved  in  Circulo,  would  recede  from  the  Center  of 
their  Motion  ; whereby  the  contrary  to  Gravity  would  fol- 
low, and  all  loofe  Bodies  would  be  call  into  the  Air  in  a 
Tangent  to  the  Parallel  of  Latitude,  without  the  intervention 
of  fbme  other  Principle  to  keep  them  fafi,  fuch  as  is  that  of 
Gravity.  Befides  the  effedt  of  this  Principle  is  throughout 
the  whole  Surface  of  the  Glob  found  nearly  equal,  and  cer- 
tain Experiment  ieems  to  argue  it  rather  lels  near  the  Equi- 
noctial, than  towards  the  Poles , which  could  not  be  by  any 
means,  if  the  Diurnal  rotation  of  the  Earth  upon  its  Axis 
were  the  caufe  of  Gravity , for  where  the  Motion  was  fwift- 
eff,  the  Effedt  would  be  mod  confiderable. 

Others  affign  the  Prejfure  of  the  Atmofphere , to  be  the 
Caufe  of  this  Tendency  towards  the  Center  of  the  Earth  ; but 
unhappily  they  have  miftaken  the  Caufe  for  the  EJfetf , it 
being  from  undoubted  Principles  plain,  that  the  Atmofphere 
lias  no  other  Prejfure  but  what  it  derives  from  its  Gravity, and 
that  the  Weight  of  the  upper  parts  of  the  Air,  prefling  on 
the  lo  wer  parts  thereof,  do  fo  far  bend  the  Springs  of  that 
Elajlick  Body,  as  to  give  it  a force  equal  to  the  Weight  that 
ComprefTed  it,  having  of  it  felf  no  force  at  all : And  fuppo- 
fing  it  had,  it  will  be  very  hard  to  explain  the  Modus , how 
that  Prejfure  fhould  occafion  the  Defcent  of  a Body  circum- 
feribedby  it,  and  prefied  equally  above  and  below,  without 
fbme  other  force  to  draw,  or  thrufi:  it  downwards.  But  to 
demonftrate  the  contrary  of  this  Opinion,  an  Experiment  was 
long  fince  fhewn  before  the  Royal  Society , whereby  it  ap- 
peared 
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peared  that  the  Amofphere  was  fo  far  from  being  the 
Caufe  of  Gravity,  that  the  Effe&s  thereof  were  much  more 
Vigorous  where  the  prejfure  of  the  Atmofphere  was  taken  off’; 
for  a long  Gla/s-Receiver  having  a light  Down-feather  inclu- 
ded, being  evacuated  of  Ait,  the  Feather  which  in  the  ^'r 
would  hardly  hut,  did  in  vacuo  defcend  with  dearly-,  the 
fame  V domy  as  if  it  had  been  a Stone. 

Some  think  to  Illuftrate  this  Defcent  of  Havy  Bodies  , by 
comparing  it  with  the  Vertue  of  the  LoadBonc  ; but  fetting 
a fide  the  difference  there  is  in  the  manner  of  their  Attracti- 
ons, the  LoadBone  drawing  only  in  and  about  its  Poles,  and 
the  Earth  near  equally  in  all  parts  of  its  Surface,  this  Com- 
panion avails  no  more  than  to  explain  ignotum  per  afae 
ignotum. 

Others  ahlgn  a certain  SyMfathftkd  attraction  between  the 
Earth  and  its  Parts,  whereby  they  have,  as  it  were,  a delire 
to  be  united,  to  be  the  Caufe  we  enquire  after  : But  this  is 
fb  far  from  explaining  the  Modus,  that  it  is  little  more,  than 
to  tell  us  in  other  terms,  that  heavy  bodies  defcend,  becaufe 
they  defcend. 

This  I lay,  not  that  I can  pretend  to  fublditute  any  Solu- 
tion of  this  Important  P'hilofophicalProblem,  that  lhall  more 
happily  explicate  the  Appearances  of  Gravity,  only  it  maybe 
fervieeable  to  t \ole  with  whom  the  Credit  of  great  Authors 
fways  much,  and  who  tOo-readily  afcit  in  verba  magiftrt, 
to  let  them  fee  that  their  Books  ate  not  always  infallible  : 
Belides  the  detection  of  Errors  is  the  firdr  and  fureft  ftep  to- 
wards the  difeovery  of  Truth. 

Tho’  the  Efficient  Caufe  of  Gravity  be  lb  obfeure,  yet  the 
final  Caufe  thereof  is  clear  enough;  for  it  is  by  this  fingle 
Principle  that  the  Earth  and  all  the  Cclejtial  Bodies  are  kept 
from  difjdution  ? the  iealt  of  their  Particles  not  being  fullered 
to  recede  far  from  their  Surfaces , Without  being  immediately 
brought  down  again  by  vertue  of  this  Natural  tendency , 
which- for  their  Fr6&rvation>'th$  Infinite  Wifdom  of  their 
Creator  lias  Ordained  to  be  towards  each  of  their  Centers  ; 
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nor  can  the  Globes  of  the  Sun  and  Placets  otherwife  be  de- 
ftroyed,  but  by  taking  from  them  this  power  of  keeping 
their  parts  united. 

' The  Affections  or  Properties  of  Gravity , and  its  manner 
of  aCting  upon.  Bodies  falling,  have  been  in  a great  meafure 
difcovercd,  andmoft  of  them  made  out  by  Mathematical  de- 
monfir ation  in  this  our  Century , by  the  accurate  diligence  of 
GaliUm , Torricellis,  Hugenis,  and  others,  and  now  lately 
by  our  worthy  Country-man  Mr.  Jfaac  Newton , ( who  has 
an  incomparable  Treatife  of  Motion  almoft  ready  for  the 
Prefs ) which  Properties  it  may  be  very  material  here  to 
enumerate,  that  they  may  ferve  for  a Foundation  to  all  thole 
that  fhall  be  willing  to  fpend  their  Thoughts  in  fearch  of 
the  true  Caule  of  this  defcent  of  Bodies. 

The  firfl:  Property  is,  That  by  this  principle  of  Gravita- 
tion, all  Bodies  do  defcend  towards  a Point,  which  either 
is,  ©r  elfe  is  very  near  to  the  Center  of  Magnitude  of  the 
Earth  and  Sea , about  which  the  Sea, forms  it  felf  exaCily  into 
a Spherical  fur  face,  and  the  Prominences  of  the  Land,  confi- 
deringthe  Bulk  of  the  whole,  differ  but  infenfibly  there- 
from. 

Secondly,  That  this  Point  or  Center  of  Gravitation , is  fixt 
within  the  Earth , or  at  leaft  has  been  do,  ever  fince  we  have 
any  Authentick  Hiftory  : For  a Confequence  of  its  Change, 
tho’ neverdb  little,  would  be  the  over-flowing  of  the  low 
Lands  on  that  fide  of  the  Globe  towards  which  it  approached, 
and  the  leaving  new  Iflandsbare  on  the  oppofite  fide,  from 
which  it  receded ; but  for  this  Two  thoufand  years  it  ap- 
pears, that  the  low  Iflands  of  the  Mediterranean  Sea  ( near 
to  which ; the  ancientefi:  Writers  lived  ) have  continued  much 
at  the  fame  height  above  the  Water,  as  they  now  are  found 
and  no  Inundations  or  Recejfes  of  the  Sea  arguing  any  fuch 
Change,  are  Recorded  in  Hiftory excepting  the  Vniverfal 
Deluge , wnich  can  no  better  way  be  accounted  for,  than  by 
fuppofing  this  Center  of  Gravitation  removed  for  a time,  to- 
wards the  middle  of  the  then  inhabited  parts  of  the  World ; 
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and  a change  of  its  place,  but  the  two  thoufandth  part  of  the 
Radius  of  this  Globe,  were  fiifficient  to  bury  the  Tops  of  the 
higheft  Hills  under  water. 

Thirdly , That  in  all  parts  of  the  Surface  of  the  Earth , or 
rather  in  all  Points  equidiftant  from  its  Center,  the  force  of 
Gravity  is  nearly  equal ; lb  that  the  length  of  the  Pendulum 
vibrating  feconds  of  time,  is  found  in  all  parts  of  the  World  to 
be  very  near  the  fame.  ’Tis  true  at  S.  Helena  in  the  Latitude 
of  16  Degrees  South,  I found  that  the  Penduhm  of  my  Clock 
which  vibrated  feconds , needed  to  be  made  ihorter  than  it 
had  been  in  England  by  a very  fenfible  fpace,  ( but  which  at 
that  time  I neglebted  to  oblerve  accurately  ) before  it  would 
keep  time  \ and  linee  the  like  Oblervations  has  been  made 
by  the  French  Obfervers  near  the  Equinoctial : Yet  I dare  not 
affirm  that  in  mine  it  proceeded  from  any  other  Caufe,  than 
the  great  height  of  my  place  of  Qblervation  above  the  Sur- 
face of  the  Sea , whereby  the  Gravity  being  diminifhed  , the 
length  of  the  Pendulum  vibrating  feconds , is  proportionably 
fhortned. 

Fourthly , That  Gravity  does  equally  affebt  all  Bodies,  with- 
out regard  either  to  their  matter,  hulk,  or  figure  ; fo  that  the 
Impediment  of  the  Medium  being  removed,  the  molt  com- 
parand molt  loole,  the  greatelt  and  fmaleft  Bodies  would 
delcend  the  lame  fpaces  in  equal  times ; the  truth  whereof 
will  appear  from  the  Experiment  I beford  cited.  In  thele 
two  lalt  particulars , is  fhewn  the  great  difference  between 
Gravity  ind  Magnetifm,  the  one  affecting  only  Irony  and  that 
towards  its  Poles , the  other  all  Bodies  alike  in  every  part.  As 
a Corollary  \ from  hence  it  will  follow,  that  there  is  no  fuch 
thing  as pofltive  levity  , thole  things  that  appear  light,  being 
only  comparatively  lb  ; and  whereas  feveral  things  rile  and 
fwim.in  fluids , ’tis  becaule  bulk  for  bulk,  they  are  not  fo 
heavy  as  thole  fluids  ; nor  is  there  any  realbn  why  Corky  for 
inftance,  fhould  be  laid  to  be  light  becaule  it  fwims  on  Wa- 
ter, any  more  than  Iron  becaufe  it  fwims  on  Mercury. 

Fifthly , That  this  power  encreales  as  you  delcend,  and 
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decreafes  as  you  afcend  from  the  Center,  and  that  in  the  pro- 
portion of  the  Spares  of  the  difiances  therefrom  reciprocally , fo 
as  at  a double  diftance  to  have  but  a quarter  of  the  force  ; this 
property  is  the  principle  on  which  Mr.  Newton  has  made  out 
all  the  Phanomma  of  the  CAepial  Motions , fo  eafily  and  natu- 
rally that  its  truth  is  pail  difpute.  Befides  that,  it  is  highly 
rational,  that  the  attractive  or  gravitating  power  fliould  ex- 
ert it  felf  more  vigiroufiy  in  a final!  Sphere,  and  weaker  in  a 
greater,  in  proportion  as  it  is  contracted  or  expanded,  and  if 
fo,  feeing  that  the  fur  faces  of  Spheres  are  as  the  Spares  of  their 
Radii , this  power  at  feveral  diliances  will  be  as  the  Squares 
of  thole  diftances  Reciprocally , and  then  its  whole  action  upon 
each  Spherical  Surface , be  it  great  or  final!  wdll  be  alwaics  e- 
qual.  And  this  is  evidently  the  rule  of  Gravitation  towards  the 
Centers  of  the  Sun , Jupiter , Saturn  and  the  Earth,  and’thence 
is  reafonably  inferred,  to  be  the  general  principle  obferved  by 
Nature , in  all  the  reft  of  the  Celeftid  Bodies. 

Tliefe  are  the  principal  affections  of  Gravity , from  which 
the  rules  of  the  fall  of  Bodies,  and  the  motion  of  Projects  are 
Mat  ham  at ic  ally  deducible.  Mr.  Jfaac  Newton  has  fhewed  how 
to  define  the  fpaces  of  the  defcent  of  a Body , let  fall  from  any 
given  highth,  down  to  the  Center . Supposing  the  Gravitation 
to  increafe,  as  in  the  fifth  Property  but  confidering  the 
finalnefs  of  flight,  to  which  any  Project  can  be  made  afcend, 
and  over  how  little  an  Arch  of  the  Globe  it  can  be  call  by  any 
of  our  Engines,  we  may  well  enough  fuppofe  the  Gravity  e- 
quai  throughout,  and  the  defcents  of  Profits  in  parralel 
lines,  which  in  truth  are  towards  the  Center,  the  difference 
being  fo  fmall  as  by  no  means  to  be  difcovered  in  Brad  ice. 
The  Oppofition  of  the  Air,  ’tis  true,  is  considerable  againfl  all 
light  bodies  moving  through  it,  as  likewife  againfl  fmall  ones 
( of  which  more  hereafter)  but  in  great  and  ponderous  Shot, 
this  Impediment  is  found  by  Experience  but  very  fmall,  and 
may  fafely  be  neglected. 

Pro- 


Proportions  concerning  the  Defcent-  of  heavy  Bodies, 
and  the  Motion  of  Projefts. 

Prop.  I.  The  Velocities  of  falling  Bodies , are  proportionate 
to  the  times  from  the  beginning  of  their  falls. 

This  follows,  for  that  the  action  of  Gravity  being  continual , 
in  every  fpace  of  time,  the  falling  Body  receives  a new  im- 
pulfe,  equal  to  what  it  had  before,  in  the  fame  fpace  of  time, 
received  from  the  fame  power : For  inftance,  in  the  firft  fe- 
cond of  time,  the  falling  Body  has  acquired  a Velocity , which 
in  that  time  would  carry  it  to  a certain  diftance,  fuppofe  3 2 
foot,  and  were  there  no  new  force,  would  defeend  a t that 
rate  with  an  equable  Motion',  but  in  the  next  fecond  of  time, 
the  fame  power  of  Gravity  continually  adting  thereon,  fu- 
peradds  a new  Velofity  equal  to  the  former ; fb  that  at  the  end 
of  two  feconds,  the  Velocity  is  double  to  what  it  was  at  the 
end  of  the  firft,  and  after  the  fame  manner  may  it  be  proved 
to  be  triple,  at  the  end  of  the  third  fecond,  and  fo  on.  Where- 
fore the  Velocities  of falling  Bodies,  are  proportionate  to  the 
times  of  their  falls,  gf  E.  V. 

Prop.  II.  The  Spaces  deferibed  by  the  fall  of  a Body,  are 
as  the  Squares  of  tlie  times,  from  the  beginning  of  the  Fall. 

Demonftration.  Let  A B (Fig.i.  Tab.  1.)  reprefent  the  time 
of  the/?// of  a Body,  B C perpendicular  to  A B the  Ve  lofty  ac- 
quired at  the  end  of  the  fall,  and  draw  the  line  A C,  then  di- 
vide the  line  A B reprefenting  the  time  into  as  many  equal 
parts  as  you  pleafe,  as  b,  b,  b,  b,  &c.  and  through  thefe 
points  draw  the  lines  be,  be,  be,  be,  &:c.  parallel  to  B C,  ft  is  , 
manifeft  that  the  feveral  lines,  be, reprefent  the  feveral  Veloci- 
ties of  the  falling  Body,  in  fiich  parts  of  the  time  as  A b is  of 
A B,  by  the  former  propofition.  It  is  evident  like  wife  that 
the  Area  A B C is  the  fum  of  all  the  lines  be  being  taken,  ac- 
cording to  the  method  of  Indiviftbks,  infinitely  many ; fb  that 
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the  Area  ABC  reprefents  the  fum  of  all  the  Velocities, between 
none  and  BC  fuppofed  infinitely  many;  which  fum  is  the 
{pace  defended  in  the  time  reprefented  by  A B.  And  by  the 
fame  reafori  the  Areas  A b c,  will  reprefent  the  fpaces  defcend- 
ed  in  the  times  A b ; fo  then  the  fpaces  defeended  in  the  times 
AB,  Ab,  are  as  the  Areas  of  the  Triangles  A B C,  A be,  which 
by  the  20  th  of  the  6 of  Euclid  are  as  the  Squares  of  their  Ho: 
mo  logons  fides  A B,  A b,  that  is  to  fay,  of  the  Times:  where- 
fore the  defcents  of falling  Bodies , are  as  the  Squares  of  the  times 
of  their  fall,  E.  D. 

Prop.  III.  The  Velocity  which  a falling  Body  acquires  in  a- 
ny  fpace  of  time,  is  double  to  that,  wherewith  it  would 
have  moved  the  fpace, defeended  by  an  equable  motion,  in  the 
fame  time, 

Demonftration , Draw  the  line  E C parallel  to  A B and  A E 
parallel  to  B C in  the  fame  fig.  1.  and  compleat  the  Parallelo- 
gram ABCE,  it  is  evident  that  the  Area  thereof  may  repre- 
lent  the  fpace,  a Body  moved  equably  with  the  Velocity  B C, 
would  deferibe  in  the  time  A B,  and  the  Triangle  ABC  repre- 
fents the  fpace  deferibed  by  the  fall  of  a Body,  in  the  fame  time 
AB,  by  the  fecond  propofition.  Now  the  Triangle  A B C is 
half  of  the  Parallelogram  A B C E,  and  confequently  the  fpace 
deferibed  by  the  fall,  is  half  what  would  have  been  deferibed 
by  an  equable  Motion  with  the  Velocity  B C,in  the  fame  time  ; 
wherefore  the  Velocity  B C at  the  end  of  the  fall,  is  double  to 
that  Velocity,  which  in  the  time  A B,  would  have  deferibed 
the  fpace  fallen , reprefented  by  the  Triangle  A B C,  with  an 
equable  Motion,  Q^E.  D.  , 

Prop.  IV.  All  Bodies  on  or  near  the  furface  of  the  Earth,  in 
their  fall,  defeend  Fo,  as  at  the  end  of  the  firff  fecond  of  time, 
they  have  deferibed  1 6 feet  one  inch  London  Meafure,  and  ac- 
quire d the  Velocity  of  3 2 Feet  two  inches  in  a, fecond. 

Th  is  is  made  put  from  the  2 5 th  propofition  of  the  fecond 
part  0 f that  Excellent  Treatice  of  Mr.  Hugenius  de  Horologio 
Ofcillatorio  ; wherein  he  demonfirates  the  time  of  the  leaft 
Vibrations  of  a Pendulum, to  be  to  the  time  of  the  fall  of  a Body, 
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from  the  height  of  half  the  length  of  the  Pendulum,  as  the 
Circumference  of  a Circle 'to  its  Diameter  j whence  as  a Corol- 
lary it  follows,  that  as  the  Square  of  the  Diameter  to  the 
Square  of  the  Circumference , lo  half  the  length  of  the  Pen- 
dulum vibrating  feconds,  to  the /pace  deferibed  by  the  fall  of  a 
body  ill  a fecond  of  time  : and  the  length  of  the  Pendulum  vi- 
brating feconds,  being  found  59,1 2 5,01  ? Inches,  the  defeent  in 
a fecond  will  be  found  by  the  aforefaid  Analogy  16  Foot  and  one 
Inch,  and  by  the  third  Proposition  , the  Velocity  will  be 
double  thereto  ; and  near  to  this  it  hath  been  found  by  fe~ 
veral  Experiments , which  by  reafbn  of  the  fmftnef  of  the  fall , 
cannot  lo  exactly  determine  its  quantity.  The  Demonltra- 
tion  of  Hugenins  bCmg  the  Conclulion  of  a long  train  of  Con- 
ferences.I fhall  for  brevity  fake  omit ; and  refer  you  to  his 
Book,  where  thefe  things  are  more  amply  treated  of 

From  thefe  four  Propcfitions,  all  Queftions  concerning  the 
Perpendicular  fall  of  bodies,  are  eafily  folved,  and  either  Time, 
Height,  or  Velocity  being  afligned,  one  may  readily  find  the 
other  two.  From  them  likewife  is  the  Dobtrine  of  Projects 
deducible,  affirming  the  two  following  Axioms ; viz.  That  a 
body  let  a moving,  will  move  on  continually  in  a right  line 
with  an  equable  mot ion, unlefs  fome  other  force  or  impediment 
intervene,  whereby  it.  is  accelerated  , or  retarded  , or  de- 
fle&ed. 

Secondly , That  a Body  being  agitated  by  two  motions  at  a 
time,  does  by  their  compounded  forces  pafs  through  the  fame 
points , as  it  would  do,  were  the  two  motions  divided  and  act- 
ed fucceffively.  As  for  inftance,  Suppofe  a body  moved  in  the 
Line  GF,  ( Fig.2Tab.1l)  fromG  to  R,  and  there  hopping, 
by  another  impulfe  fuppofe  it  moved  in  a face  of  time  equal  to 
the  former,  from  R towards  K,  to  V.  I fay,  the  body  Fhall 
pafs  through  the  point  V,  tho’  thefe  two  fever al  forces , a&ed 
both  in  the  fame  time. 

Prop.  V.  The  Motion  of  all Projells  is  in  the  Curve  of  a Pa- 
rabola : Let  the  line  GRF  ( in  fig.  2.)  be  the  line  in  which  the 
Projell  is  directed,  and  in  which  by  the  firft  Axiom  it  would 

B move 


move-  equal'  Jpaees  in  equal  times,  were  it  not  deflected  down- 
wards by  the  force  of  Gravity  . Let  G B be  the  Horizontal 
line,  and  G C a Perpendicular  thereto.  Then  the  line  G R F 
being  divided  into  equal  parts,  anfwering  to  equal  [paces  of 
time , let  the  dej cents  of  the  Project  be  laid  down  in  lines  pa- 
rallel to  GC,  proportioned  as  the  [squares  of  the  lines  GS,  GR, 
GL,  GF,  or  as  the  [squares  of  the  times , from  S to  T,  from  R to 
V,  from  L to  X,  and  from  F to  B,  and  draw  the  lines  TH, 
VD,  XY,BC  parallel  to  GF;  I fay  the  Points  T,V,  X,B,  are 
Points  in  the  Curve  delcribed  by  the  Project,  and  that  that 
■Curve  is  a Parabola.  By  the  lecond  Axiom  they  are  Points  in 
the  Curve  ; and  the  parts  of  the  defcent  GH,  GD,  GY,  GC,= 
to  ST,  RV,  LX,  FB,  being  as  the  [squares  of  the  times  (by  the 
fecond  Prop.)  that  is,  as  the  fquares  of  the  Ordinates , HT,  DU, 
YX,  BC,  equal  to  GS,  GR,  GL,  GF,  the  Jpaees  meafured  in 
thole  times ; and  there  being  no  other  Curve  but  the  Parabola , 
whole  parts  ofthe  Diameter  are  as  the  [squares  of  the  Ordi- 
nates, it  follows  that  the.  delcribed  by  a Project,  can, 

be  no  other  than  a Parabola : And  faying,  as  RU  the  defcent 
in  any  time , to  GR  or  UD  the  direct  motion  in  the  lame  time, 
lo  is  U D,  to  a third  proportional ; that  third  will  be  the 
line  called  by  all  Writers  of  Conicks,  the , Parameter  of  the  Pa- 
rabola to  the  Diameter  GC,  which  is  alwaies  the  lame  in  Pro- 
jects call  with  the  lame  Velocity : And  the  Velocity  being  de- 
fined by  the  number  of  feet  moved  in  a fecond  of  time,  the 
Parameter  will  be  found  by  dividing  the  [square  of  the  Velocity , 
by  1 6 feet  i inch, the  fall'  ofa  body  in  the  fame  time. 

' - / Mr  , , 'cGc'  ’I ?t\  *' 

■ - - : T Lemma.  , „ \ w ? 

The  Sine  of  the  double  of  any  Arch,  is  equal  to  twice  the 
Sine  of  that  Arch  into  its  Co-fine,  divided  by  Radius  ',  and  the 
Verfedfime  ofthe  double  of  any  Arch  is  equal  to  the  [square  of 
the  Sine  thereof  divided  by  Radius. 

Let  the  Arch  BC  fin  fig.$.)  be  double  the  Arch  BF,  and  A 
the  Center  ; draw  the  Radii  AB,  AF,  AC,  and  the  Chord 
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BDC,  and  let  fall  BE  perpendicular  to  AC,  and  the  Angi? 
EBC,  will  be  equal  to  the  Angle  ABD,  and  the  Triangle  BCE. 
will  be  like  to  the  Triangle  BDA ; wherefore  it  will  be  as 
A B to  AD,  lo  BC  or  twice  BD  ; to  BE,  that  is  as  Radius  to 
Co- fine,  lb  t wice  Sine,  to  Sine  of  the  dquble  Arch.  And  as  AF 
to  BD,  fo  twice  BD  or  BC,  to  EC,  that  is  as  Radius  to  Sin f, 
fo  twice  that  Sine  to  the  Ver fed-fine  of  the  double  Arch;  which 
two  Analogies  relblved  into  Equations , are  the  Propositions 
contained  in  the  Lemma  to  be  proved. 

Prop.  VI.  The  Horizontal  diftances  of  Projections  made 
with  the  lame  V docity , at  ieveral  Elevations  of  the  Line  of 
direction,  are  as  the  Sines  of  the  doubled  Angles  of  Elevation. 

Let  GB  (fig. 2,)  the  Horizontal  diflance  be=;  the  fine 
of  the  Angle  of  Elevation,  FGB,  be  = s,  its  Co-fine  —c,  Ra- 
dius =r,  and  the  Parameter  —p.  It  will  be  as  c to  s;  fo  z to 

*y*— — FB=:GC,  and  by  reafon  of  the  Parabola-^-^—t o the 
c c 

fiqaare  of  CB,  or  GF,.  Now  as  c to  r,  lb  is  z to  z r = GF,  and 


i its  fquare 
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— -^will  be  therefore— to^5 ; which  Equation  re- 
c c c 2 


duced,  will  be 
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equal  to  the  Sine  of  the  double  Angle , whereof  s is  the  Sine : 
wherefore  ’twil  be  as  Radius  to  Sine  of  double  the  Angle  FGB, 
fo  is  half  the  Parameter , to  the  Horizontal  rang  or  diHance 
fought  ; and  at  the  feveral  Elevations,  the  ranges  are  as  the 
fines  of  the  double  Angles  of  Elevation  QJE.D. 


Corollary. 


Hence  it  follows,  that  half  the  Parameter  is  the  greateft 
R andon,  and  that  that  happens  at  the  Elevation  of  45  de- 
grees, the  fine  of  whole  double  is  Radius ,.  Like  wife  that 
the  Ranges  equally  diftant  above  and  below  45  are  equal,  as 
W ' - B 2 are 
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are  the  fines  of  all  doubled  Arches,  to  the  fines  of  their  doubled 

Complements. 

Prop.  VII.  The  Altitudes  of  Projections  made  with  the 
fame  Velocity , at  leveral  Elevations , are  as  the  verfed  fines  of 

the  doubled  Angles  of  Elevation : As  c is  to  s ::  fo  is 

rr 


-GB  to^-=BF,  and  UK=RU=  BF,  the  AltitMe  of  the 
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Projection  =^^7  Now  by  the  foregoing  Lemma 


2 s s 


=to  the 


verfed fine  of  the  double  Angle , and  therefore  it  will  be  as  R^- 
dius,  to  verfed  fine  of  double  the  Angle  FGB,  fo  an  8 th  of  Para- 
meters to  the  height  of  the  Projection  VK;  and  lb  thele  heights 
at  leveral  Elevations  are  as  the  faid  verfed  fines , S^E.  D. 


Corollary. 

From  hence  it  is  plain,that  the  greatefr  Altitude  of  the  per- 
pendicular Projection  is  a \th  of  Parameter  got  half  the  greateft 
Horizontal  Pang  the  verfed  fine  of  180  degrees  being  2 r. 

Prop.  VIII.  The  Lines  GF,  or  times  of  the  flight  of  a Pro- 
ject caff  with  the  fame  degree  of  velocity  at  different  Eleva- 
tions, are  as  the  fines  of  the  Elevations. 

As  c is  to  r ::  fo  is  GB.  by  the  6 Prop,  to  ^=GF, 

that  is  as  Radius  to  fine  ot  Elevation , fo  the  Parameter  to  the 
line  GF  ; ib  the  lines  GF  are  as  the  fines  of  Elev  tion , and  the 
Times  are  proportional  to  thole  Lines',  wherefore  the 
Times  are  as  the  Sines  oi  Elevation  : Ergo  confiat  propofitio. 

Prop.  IX.  Problem.  A Projection  being  made  as  you  pleale, 
having  the  Diftance  and  Altitude  , or  Defcent  of  an  Object, 
through  which  the  Project  paffes,  together  with  the  Angle  j 
of  Elevation  of  the  line  oi  Direction',  to  find  the  Parameter  and 
Velocity^  that  is  (in  Fig.  2.  ) having  the  Angle  FGB,  GM, 
and  MX. 

Solution.  As  Radius  to  Secant  of  FGB,  lo  GM  the  difiance 
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given, to  GL;  and  as  Radius  to  Tangent  of  FGB,  lb  GM  to 
LM.  Then  LM— MX  in  heights , or  -f  MX  in  defcents  ; or 
elfo  MX—ML,  if  the  direction  be  below  the  H.  rizont airline, 
is  the/^//  in  the  time  that  the  direct  impulfe  given  in  G would 
have  carried  the  Projell  from  G to  L=LX=GY ; then  by 
reafon  of  the  Parabola  ; as  LX  or  GY,  is  to  GL  or  YX,  ::  fio 
is  GL  to  the  Parameter  fought.  To  find  the  Velocity  of  the 
Impulfe,  by  Prop. 2.  8z  4,  find  the  time  in  feconds  that  a body 
would  fall  the  {pace  LX,  and  by  that  dividing  the  line  GL, 
the  Quote  will  be  th 0 Velocity,  or  {pace  moved  in  a feccnd 
fought,  which  is  alwaies  a mean  proportional  between  the  Pa- 
rameter and  1 6 feet  1 inch . 

Prop.  X.  Problem  2.  Having  the  Parameter , Horizontal  di- 
fiance, and  height  or  defcent  of  an  ObjeH , to  find  the  Eleva- 
tions of  the  line  of  direction  neceffary  to  hit  the  given  Of  eel ; 
that  is,  having  GM,  MX,  and  the  greatefi  Ramon  equal  to 
half  the  Parameter ; to  find  the  Angles  FGB. 

Let  the  Tangent  of  the  Angle  fought  be  —t,  the  Horizontal 
dijlance  GM— h,  the  Altitude  of  the  Object  MX—/',  the  Pa- 
rameter—p,  and  Radius^r,  and  it  will  be. 

As  r to  f, To  b to  ~—ML  and  /+  h £ £ents=LX>and 


pt  b 'y~p  h — GL  pad.  — XY  pad.  rati  one  Parabola  ; but 


b VOpf  — GL  qiud.  47.  1.  Euclid.  Wherefore 

f—Tf  which  Equation  tranipofed,  is 

r i~  r r 

1 b—b  b,  divided  by  b b is 

— _ I#  this  Equation  fhews  the  Qtiefiion  to 
rr  vr  b b 

have  two  Anfwers,  and  the  Roots  thereof  are  =:  X 

y r 2 " 

. , b iLrifdLP—.  j from  which  I derive  the  following  Rule. 
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Divide  half  the  Pay  meter  by  the  Horizontal  difiance,  and 
keep  the  Quote;  viz.  then  fay,  as  [quire  of  the  difi, 


ance 


given  to  the  half  Parameter , fb  half  Parameter  -*1"*  double 

delcent  t0  t^c  [fWe  of  a Secant  = ? ? 

^ ^ ^ , P ?-{-Aph T 

the  Tangent  atifwering  to  that  Secant,  will  be  V ^ yy~  1 

or  r r : lo  then  the  fum  and  difference  of  the  afore-found 
Quote , and  this  Tangent  will  be  the  Roots  of  the  Equation , 
and  the  Tangents  of  the  Elevations  fought. 

Note  here,  that  in  Defcents , if  the  Tangent  exceed  the 
Quote,  as  it  does  when  ph  is  more  than  bb,  the  direction  of  the 
lower  Elevation  will  be  below  the  Horizon,  and  if  ph—bb,  it 
muft  be  directed  Horizontal,  and  the  Tangent  of  the  upper 

Elevation  will  be-^—  :Note  likewife,that  if  aJbb-\-^ph  in  afeents, 
or  4 bb~  4 fh  in  defcents,  be  equal  toff,  there  is  but  one  Eleva- 
tion that  can  hit  the  Object',  and  its  Tangent  is  and  if 

yhb-fyph  in  af cents, or  <\bb—\ph  in  defcents ,do  exceed^, the  Ob- 
ject is  without  the  reach  of  a Project  caft  with  that  Velocity, 
and  fo  the  thing  impoflible. 

From  this  Equation  4 bb  q-  4 ph—pp  are  determined  the  ut- 
moft  limits  of  the  reach  of  any  Projett,  and  the  Figure  align- 
ed, wherein  are  all  the  heights  upon  each  Horizontal  difiance 
beyond  which  it  cannot  pals  ; for  by  reduction  of  that  E- 

c ^ fo  fo 

mat  ion,  h will  be  founds  bp in  heights,  and  — —If  in 

defcents  from  whence  it  follows,  that  all  the  Points  h are  in 
the  Curve  of  the  Parabola , . whole  Focus  is  the  Point  from 
whence  the  Projett  is  calf,  and  whole  Latm  rectum,  or  Para 
meter  ad  Axem  is  ~p.  Like  wife  from  the  lame  Equation  may 
the  lead  Parameter  or  Velocity  be  found  capable  to  reach  the 

Object 
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QkjeZt  propoled  ; for  b bz=a\  pp  dp  ph  being  reduced  4^ 

will  be=y bb  + b b :ih  ^ which  is  the  Horizontal 

rang  at  45  degrees,  that  would  juft  reach  the  Object,  and  the 
Elevation  requifite  will  be  eafily  had  ; for  dividing  the  lb 
found  Semi-parameter  by  the  Horizontal  difiance  given  b,  the 
Quote  into  Radius  will  be  the  Tangent  of  the  Elevation  fought. . 
This  Rule  may  be  of  good  ufe  to  all  Bombardiers  and  Gunners , 
not  only  that  they  may  ufe  no  more  Powder  than  is  neceffa- 
r y,  to  caft  their  Bombs  into  the  place  aftigned,  but  that  they 
may  fhoot  with  much  more  certainty,  for  that  a fiuall  Error 
committed  in  the  Elevation  of  the  Piece,  will  produce  no  fen- 
fible  difference  in  the  fall  of  the  Shot : For  which  Reafons  the 
French  Engineers  in  their  late  Sieges  have  ufed  Morter-pieces 
inclined  conftantly  to  the  Elevation  of  4 5, proportioning  their 
Charge  of  Powder  according  to  the  diftanceof  the  Object  they 
intend  to  ftrike  on  the  Horizon ... 

And  this  is  all  that  need  to  be  Paid  concerning  this  Pro - 
Hem , of  Shooting  upon  bights  and  defeents.  But  if  a Geome- 
trical conftru£tion  thereof  be  required  ; I think  I have  one, 
that  is  as  eafy  as  any  can  be  expected,  which  I deduce  from 

the  forgoing  Analytical  Solution,  viz.  > 

and  tis  this.  Having  made  the  right  Angle  L D A,  Tab.  1. . 
jig.  4.  make  DA,  Df~  /,  or  greateft  Rang,  D G — b 
the  Horizontal  diitance,  and  D B D C =h,  the  Perpendicu- 
lar bight  of  the  Objett and  draw  G B,  and  make  DE= 
thereto.  Then  with  the  Radius  A C and  center  E fweeo  an 
Arch,  which  if  the  thing  be  poffible,  will  Inter  fe&  thehne 
A D in  H ; and  the  line  D H being  laid  both  waies  from  F 
will  give  the  points  K andL,  to  which  draw  the  lines  G L, 
GK;  I fay  the  Angles  LGD,  KGD  are  the  Elevations  re- 
qutred  for  hitting  the  Qhjelt  B.  But  note  that  if  B be  below  the 
Horizon , its  defeent  D C~D  B muft  be  laid  from  A,  fo  as  to 
have  A C = to  A D -J-  D C.  Note  like  wife,  that  if  in  def- 
cents  D H be  greater  than  F D,  and  fo  K fall  below  D the 

Angle, 


Angie  KGD  fhall  be  the  depreflion  below  the  Horizon  * Now 
this  Conftruction  fb  naturally  follows  from  the  Equation,  that 
I fhall  need  fay  no  more  about  it. 

Prog,  XI.  To  determine  the  force  or  Velocity  of  a Projell, 
in  every  point  of  the  Curve  it  defcribes. 

To  do  this  we  need  no  other  gracognita,  but  only  the  third 
Proportion,  Viz.  that  the  Velocity  of  falling  Bodies,  is  double 
to  that  which  in  the  fame  time,  would  have  deferibed  the 
[pace  fallen  by  an  equable  motion  : For  the  Velocity  of  a Pro- 
ject, is  compounded  of  the  conftant  equal  Velocity  of  the  im- 
preffed  motion,  and  the  Velocity  of  the  fall,  under  a given  An- 
gle, viz.  the  complement  ©f  the  Elevation  : For  mliance,  in 
Fig.  2,  in  the  time  wherein  a project  would  move  from  G to 
L,  it  defeends  from  L to  X,  and  by  the  third  Progoption  has 
acquired  a Velocity,  which  in  that  time  would  have  carried  it 
by  an  equable  motion  from  L to  Z or  twice  the  defeent  L X; 
and  drawing  the  line  G Z,  I fay  the  Velocity  in  the  point  X, 
compounded  of  the  Velocities  G L and  L Z under  the  Angle 
G L Z,  is  to  the  Velocity  irnpreft  in  the  point  G,  as  G Z is  to 
G L j this  follows  from  our  fecond  Axiome  j and  by  the  20 
and  21. Prog,  lib.x , conic.  Midorgii , XO  parallel  and  equal  to  G 
Z 111  all  touch  the  Parabola  in  the  point  X.  So  that  the  Veloci- 
ties in  the  feveral  points,  are  as  the  lengths  of  the  Tangents  to 
the  Parabola  in  thofe  points,  intercepted  between  any  two 
Diameters : And  thefe  again  are  as  the  Secants  of  the  Angles , 
which  thofe  Tangents  continued  make  with  the  Horizontal 
line  G B.  From  what  is  here  laid  down,  may  t lie  compa- 
rative force  of  a fhott  in  any  two  points  of  the  Curve,  be  ei- 
ther Geometrically  or  Arithmetically  difeovered. 

Corollary . 

From  hence  it  follows,  that  the  force  of  a Shot  is  alwaies 
lead  at  U,  or  .the  Vertex  of  the  Parabola,  and  that  at  equal 
diifances  therefrom,  as  at  T and  X,  G and  B its  force  is  al- 
waies equal,  and  that  the  lead:  force  in  U is  to  that  in  G and 

B,  as 
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as  Radius  to  the  Secant  of  the  Angle  of  Elevation  F G Bs 
Thele  Prof  options  confidered,  there  Is  no  queifion  relating 
to  Projects,  which  by  the  help  of  them  may  not  eafily  be. 
Solved  ; and  tho5  it  be  true  that  mold  of  them  are  to  be  met 
withal,  in  Galileos,  Tcrricellius  and  others,  who  have  taken 
them  from  thole  Authors,  yet  their  Books  being  Forreigny 
and  not  ealy  to  come  by,  and  their  Difoonfttations  long  and' 
difficult,  I thought  it  notamifsto  give  the  whole  Doth  ins 
here  in  Englijb , with  fuch  ihort  Analytical  Proof  of  my  own,* 
as  might  oe  lufficient  to  evince  their  Truth* 

The  Tenth  Prog  option  containes  a Protlem , untoudft  by 
Torricelhus , which  is  of  the  greatelf  ufe  in  Gunnery,  and  for 
, the  fake  of  which  this  Difcour/e  was  pr  ncipaliy  intended ; It 
was  firif  Solved  by  Mr.  Ander/n , ,n  is  Book  of  the  Genuine 
ufe  and  e:fe£ls  of  the  Gunn,  Printed  in  the  Year  167  4 ; but 
his  Solution  resid  ed  lo- much  Calculation,  that  it  put  me 
upon  fearch,  whether  it  might  not  be  done  more  eailiy,  and 
: thereupon  in  the  Year  1678  I found  out  the  rule  I now  pub- 
lilh,  and  from  it  the  Geometrical  Con 'h' action : Since  which 
time  there  has  a large  Treatife  of  this  Subjed  Entituled,  Vert 
dejetterles  Bombes,  been  Publifhed  in  France  by  Mmpeur  Blest- 
del , wherein  he  gives  the  Solutions  of  this  Problem  by  Mejjie - 
urs  Bout,  Romer  and  de  la  Hire  ; But  none  of  them  being  the 
fame  with  mine,  or  in  my  Opinion  more  eafy,  and  mod  of 
them  more  Gperole,  and  befides  mine  finding  the  1 invent, 
which  generally  determines  the  Angle  better  than  its  Sire,  I 
thought  my  feif  obliged  to  Print  it  for  the  ufe  of  all  fuJi,  as 
defire  to  be  informed  in  the  Mathematical^ t,  ot  the  Art  of 
Gunnery* 

Now  thele  rules  were  rigidly  true,  were  it  not,  aslfiid 
before,  for  the  Qppofition  of  the  Medium,  whereby  not  only 
the  direfb  imprelf  Motion  is  continually  retarded,  by  like- 
wife  the  increale  of  the  Velocity  of  the  fall,  fo  that  the  d paces 
deicribed  thereby,  are  not  exactly  as  the  fquares  of  the  times  : 
But  what  this  Oppoficion  of  the  Air  is,  agamic  feverai  Vd> 
Atifs,  Bulks,  and  Weights,  is  not  ib  eafy  to  determine,  ’Pis 

C certain 


certain  that  the  weight  of  Air , to  that  of  Water,  is  nearly  as  i 
to  800,  whence  the  weight  thereof,  to  that  of  any  Project  is 
given ; tis  very  likely,  that  to  the  fame  Velocity , and  Mag- 
nit  tide,  but  of  different  matter,  the  Oppoption  fhould  be  red- 
free  ally  as  the  weights  of  the  fhott ; as  like  wife  that  to  fliott 
of  the  fame  Velocity  and  matter,  but  of  different  Sizes,  it: 
fhould  be  as  the.  Diameters  reciprocally : whence  generally  the 
Ojf  option  to  fhott  with  the  fame  Velocity , but  of  differing  Di- 
meters, and  Materials,  fhould  be  as  their  Specif, ck  Gravities 
into  their  Diameters  reciprocally  \ but  whether  the  Oppoption, 
to  differing  Velocities  of  the  fame  fhott,  be  as  the  Squares  of 
thole  Velocities,  or  as  the  Velocities  themfelves,  or  otherwife, 
is  yet  a harder  Quefrion.  However  it  be,  tis  certain,  that 
in  large  Shott  of  Mettal , whofe  weight  many  Thoufand  times 
Surpaifes  that  of  the  Air,  and  whofe  force  is  very  great,  in 
proper  tion  to  the  Surface,  wherewith  they  prefs  thereon ; this 
Oppoption  is  fcarce  difcernable  : For  by  feveral  Experiments 
made  with  all  Care  and  Circumfpedtion  with  a Morterpeice 
Extraordinary  well  Ext  to  the  Earth  on  purpofe,  which  car- 
ried a Solid  Brafs,  Shott  of  4?  Inches  Diameter , and  of  about 
14  Pound  weight,  the  Ranges  above  and  below  45  Degrees 
were,  found  nearly  equal ; if  there  were  any  difference,  the 
under  Ranges  went  rather  the  farthelf,  but  thofe  differences 
were  ufually  lefs  than  the  Errours  committed  in  ordinary 
Practice,  by  the  unequal  Goodnefs  and  Drynefs  of  the  fame 
fort  M P ouder,  by  the  Jnfitnelsof  the  Shott  to  the  Bore,  and. 
by  the  Loofnefs  of  the . Carriage, 

I11  a Smaller  Brafs-Shott  of  about  an  Inch  and  half  Diameter, 
caft  by  a Crofs-Bow  which  ranged  it,  at  moil  about  400  foot, 
the  Force  being  much  more  Equal  than  in  the  Morterpeice , 
this  difference  was  found  more  Curioufly,  and  Conffantly 
and  mod:  Evidently,  the  under  Ranges  out  went  the  upper. 
From  which  Trials  I conclude,  chataltho’  in  fniall  and  light 
Shott,  the  Oppoption  of  the  Air , ought  and  muff  be  accounted 
for;  yet  in  Shooting  of  Great  and  Weighty  Bombs,  there  need 
be  very  little  or  no  allowance  made ; and  fo  thefe  Rules  may 

be 
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be  put  mPraclics  to  all  Intents  andPurpofes3  as  if  this  Impe^ 
dimem  were  abfbiuteiy  Removed. 


An  Account  of  an  Experiment  jhewn  before  the  Royal 
Society,  of  Shooting  by  the  Rarefaction  of  the  Air  : 
By  Dr.  D.  ILpin,  R.S  S. 

WHereas  ordinary  Wind-Guns  do  their  Effe£t  by  the 
Comprehion  of  the  Air.  Ottho  Ghericke  hath  found  a 
new  Sort  that  fhoots  by  Rarefaction  ; and  he  hath  Publifht 
that  device  at  larg?  in  his  Book  about  P neumatick  Experiments , 
but  he  doth  not  exprcfs  how  ftrong  was  the  EffeCL  I have 
therefore  had  the  Curiofity  to  try  it  my  felf  by  another  Con- 
trivance, which  I take  to  be  better  than  his : Fir  ft,  becaufe  I 
can  make  a Rarefaction  much  more  perfed  than  he  could 
do.  Secondly,  becaufe  his  Device  could  not  be  ufed  but  for 
Guns  of  a fmall  bore  ; but  my  way  maybe  apply ’d  to  the 
biggeft  bore  that  can  be  made  by  Workmen  : So  that  one 
might  by  this  means  throw  up  vaft  Weights  to  a great 
diftance. 

A A is  a Pipe  very  equal  from  one  end  to  the  other. 

BB  a finali  Pipe  foder’d  to  a Hole  near  the  end  of  the 
Pipe  A A,  and  apply ’d  to  the  Plate  of  the  P neumatick  En- 
gine* 

C C C C fome  kind  of  Stool  to  bear  up  the  hinder  part  of 
the  Pipe  A A. 

D.  a peice  of  Lead  fitted  to  the  bore  of  the  pipe  A A. 

The  pipe  A A is  to  be  ihut  at  both  ends  by  Valves  out- 
wardly apply’d,  and  fb  the  laid  pipe  A A,  though  never  fb 
big,  may  be  exhaufted  of  Air  by  means  of  the  Pneumatick 
Engine : W hich  done,  the  Vd  e towards  D rauft  be  fuddec- 
ly  open’d,  fb  that  the  whole  preffure  of  the  Atmofphere  act- 
ing upon  the  Lead  D may  drive  it  along  the  pipe  A A with 

C a Fuch 


S>] 

fiich  a fwiftnefs,  that  it  will  be  able  to  carry  it  to  a great 
diftance  : And  becaufe  fuch  a Valve  fhutting  a great  hole 
would  prove  very  difficult  to  be  opened,  when  the  pipe  A A 
is  of  a great  Bore,  the  aperture  towards  D may  be  left  much 
fmaller  than  the  pipe  ; the  fwiftnefs  of  the  Air  being  fo  great, 
that  even  through  a pretty  fmall  aperture,  it  preiTes  the 
lead  D as  freely  almoft  as  if  the  whole  Bore  was  quite  open. 
Having  prepared  a Barrel  carrying  a lead  of  2 ounces,  the 
Experiment  was  Blown  before  the  Royal  Society , and  the 
Effect  was  found  very  confiderable,  the  force  being  little  lefs 
than  that  of  the  W ind-Gun  by  compreffion  ; the  fame  experi- 
ment being  afterwards  repeated  with  a longer  Barrel,  ftwas 
found  that  the  length  in  this  way  of  fhooting  was  very  little, 
if  any  advantage. 


fart  of  a L-E  TTE  R from  Dr.  Salomon  Reifel, 
Chief  Phyftcian  to  the  Duke  of  Wirtcmburg,  about  mi 
extraordinary  D'mdaixe  given  to  a S tone  : Stutgardiae, 
Febr.  XC2°-  1686. 

AUrifaber  Stutgardianus,  qui  Sr  gemmis  & Metallicis  ty- 
pis  nummorum  cudendorum  infculpendis  artiflciofus 
eft,  nominee  hr  if  of  horns  Muller,  Anno  1685,  aurum  aqua  re- 
gis  iblutum,  oleo  Tartari  praecipitatum  atque  edulcoratuny 
quod  aurum  fulminans  dicunt,  dum  in  fcutella,  quam  Ma- 
turellam  vocant,  ex  lapidcChalcedonico  coloris  unicipellu- 
cidi  onychini  feu  Cornei,  vitro  pro  fufione  prseparato  rubro 
mixtum,  & aqua  fontana  imbutuni  tereret,  ad  facienda  En- 
Caufta  feu  fmalta  ; de  quibus  Anton.  N'errn  vertente  Andrea 
FriftOj  eg  it  lib.  6.  Artis  VAraria  ; invenit  iterato  tertium  eo- 
dem  labore  : quod  color  pulveris  iftius  puniceus,  qui  per 
dies  aliquot  ficcatus  in  vafculo  manferat.  quoufque  inter  te- 
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rendum  etiam  ad  marginem  effluxit , reliQis  tamen  puris 
Iiinc  inde  fpatiis  Onychini  colon  $ , d ur i ill ma m liaric  gem- 
mam,  qua*,  lima m fpernit , ita  prorimde  penetravefit,  non 
tantum  in  fcutdla,  fed  & ipib  • piftillo,  Sc  diftinxerit  maculis 
atque  circulis  fat  ordinate  du&i$.,  ut  color  hie  neqae  fknplici 
aqua,  neque  lixivia,  velacriori  alio  liquore  potuerk  deleri, 
St  quidem  fine  polituriv  eiegantioris  detrimenro, 

Tafts  itaque  tinctura  per  repetitas  ■ trituras  diet!  pul vTeris 
tentata  denuo  aliquoties,  in  fimilis  coloris  alio  Vafculo,  ne- 
que vero  apparent  poftea  ut  antea  nunquam.  Sed  hoc  impri- 
mis circa  tinctionem  hujus  vaficuli  obfervandum  eft,  quod 
fecund  umtextu  ram  gemma:,  tarn  nudo  quam  arrnato  oculo, 
in  tincta  interna,  & fincera  externa  parte  vafis,  notentur  li- 
brae feu  ductus  circulates,  juxta  quos,  bracteis  fucci  lapidei 
npvi  per  interval] a impafitis,  in  ejufinodi  molem  .excrevilie 
eredendum  eft.;  uti  Bezoar  aliique  lapidss  lam  inis  iuper  ac- 
crefcentibus  augentur,  8t  ligna,  in  quorum  ultimatum  trUn- 
co,  circuli  feu  annuli  defignant  fucci  annul  numerutn  & in 
crementa : adeo  ut  hie,  purpureus  ille  color  lineis  pallidiori- 
bus  & obfeurioribus,  prout  vel  denfiores  vel  rariores  poros, 
molliorem  vel  duriorem  texturam  offendit,  circulates  ambi- 
tus circa  verticem  aliquem,  veluti  circa  medullam  feu  cor, 
ut  appellant,  autgranum  aut  paleam  in  aliis  lapidibus  8e  iig- 
nis,  fignaverit  ; intermiftis  quoque  Mnc  inde  maculis  & fpa- 
tiis obfeurioribus^  Yeluti  llliiftr.Bojle,  Specim . de.Orig.  St 
VirtvGemmanim,  §.  i.  pag.  22,  23,  iii  Adamante  & Grana- 
tis  acies  St  commiiTuras  tenuium  bract earum  aut  planorum 
obfervavit ; quod  graiium  artifices  feu.planain  contexturam 
non  diffimilem  fiifilitati  ligni  vocant. 

jam  veto  tingi  poife  quoque  Marmora  8t  Alabaftra  St  Of- 
fa  perlixiviatos  & acres  fuccos, Iiinc  inde  feriptum  eft  : quod 
fortaffis  & de  Gemmis  fperandum  eft,  quando  Rc6.  Boyle  Cit. 
§.2.  pag.  123.  ex  iis  tinfturam  manifeftarn  extra ct am  effe 
feribit,  alibi, p.43.  & 190.  per  vapores  minerales  tindfos  eife 
cryftallos  petrofos,  atque  pag.  45,  ipfum  Sapphirum  per  va- 
pores  fubterraneos. 
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■Cum  cfenlque  ex  obfervatione  noftra  manifefi  um  fit,  re- 
vera  tin&am  efle  gemmam  Chalcedoniam,  quamvis  fortui- 
to  accident,  neque  repetito  proceifu  fimile  quid  evenerit, 
merebitur  tamen  meditation  era,  an  ex  aftrorum  fluxu,  aiia- 
veabfcondita  potius  vi  venerit,  8c  tentamen,  an  ex  mixtura 
falium  8c  fuceorutn  acriurn  pofiit  imitando  produci  ejufmodi 
-lin&ura,  8c  quidem  fine  Igne,  ut  fplendor  8c  Pelluciditas 
gemmae  non  defiruatur,  durities  autem  maneat,  adeoque  ip- 
la  gemmae  pretiofitas  non  tantum  iervetur,  led  8c  per  tinCfu- 
ram  novam  crefcat, 

Hujus  TinQrurae  figuram  8c  modum,  fi  forte  quem  de- 
le&et,  addere  placuit,  qualis  noctu  oppofita  Candelas  vifa 
fuit,  aliquomodo  necfatis  accurate  delineatum.Tab.i.Fig.6. 
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CATALOGUE  of  Simple  and  Mixt  Colours , 
with  a Specimen  of  each  Colour  prefixt  to  its  proper 
"Name:  By  R.  WALLER , Fellow  of  the  Royal 


Society . 


HAving  fbmetime  fince  feen  a TABLE  of  the  Simple 
Colours  made  ule  of  in  Limning  and  Painting, Printed  in 
the  Fear  1680,  at  St  ckh  lm ; I have  here  endeavoured  to 
give  a more  Philofophical,  and  ufeful  one  by  the  addition  of 
iome mixt  Colours:  Not  that  I pretend  to  give  the  Shades  of 
all  the  mi:  t Colours , which  were  indeed  infinite  as  the 
Compofition;  and  Proportions  of  them  may  be  unlimited  ; 
but  I have  mixt  each  of  the  Simple  Tellows  and  Reds  with 
each  of  the  ftmple  Ble.vs,  and  thele  Mixtures  give  moft  of  the 
mean  Colours,  viz.  Greens , Purples , 8cc.  To  know  what  each 
of  the fc  mixt  Colours  is  compounded  of,  you  need  but  look  to 
the  Top  of  the  Table  directly  over  the  Colour  enquired  after, 
where  you  may  find  the  One  Ingredient , and  at  the  Side  in 

the 


the  fame  Row,  the  other*  As  the  P ffwjaygree®  is  made  of 
Blew  Bke  and  C*m!o&4 , am  ■ equal  might . of  each*  I ehofe 
Weight  rather  than  Mesfare,  bscau&  the  heavier  C&hws  have 
generally  the  more  Body,  and  therefore-  come  neareli  to  an 
Equality  that  way.  I have  added  the  Gmk%  French, 
and  Emgitfh  Names,  that  I knew,  which  the  more  skilful 
Reader  may  fupply  where  wanting.  I propole  to  my  felf 
that  this  Table  will  be  of  fome  life  and  advantage  in  the  de- 
fcribing  of  the  Colours  of  Natural  Bodies , which  may  be 
done  by  this  Table,  and  rep  relented  more  nearly  to  the  Rea- 
der provided  with  one  of  the  fame  Tables , with  lefs  ambi- 
guity, I think,  than  is  ufual : A Standard  of  Colours  being  yet 
a thing  wanting  in  Philofophy,  Thus  to  defcribe  a Plant,  it 
may  be  feen  which  of  the  fimple  or  mixt  Colours  conies  nearefl 
to  it,  and  then  the  Word  affixt  to  that  Colour  may  be  made 
ufe  of,  which  the  Reader , if  defirous,  may  look  in  his  Table  y 
and  find  together  with  the  Pattern  thereof. 

The  Table  of  Colours  is  to  be  Infer  ted  after  this  Leaf  which 
ought  to  be  done  with  a Guard  and  a White-leaf  between  af- 
ter the  Book  is  bound , left  otherwife  the  Colours  by  beating 
flick  together . 
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A jhon  Difcription  of  the  Simple  Colours  Jftecified 

in  this  Table . 


Panijb  White  made  of  Chalk  and  Alima  burnt  toge- 
tlier. 

2.  I take  the  Lapis  Armenius  to  be  the  blew  Bice  fold  in 
the  Shops,  for  it  is  light  and  friable;  formerly  brought  out 
of  Armenia , now  from  the  Silver  Mines  of  Germany , called 
Melochites , in  high  Dutch  Berghliw. 

3.  Ultramarine  is  made  of  the  bleweil  lapis  Lazuli , which 
is  freed:  from  Gold-veins,  by  Calcination ; the  method  of 
preparing  it  being  too  large  for  this  place,  may  be  feen  in 
Doctor  Merref  s ingenious  Notes  upon  Neris  Art  of  Glals, 
//£:  7. 

4.  S^//  is  made  of  Z$ffer  and  Pot-afbcs,  calcined  toge- 
ther ina  Glafs-furnace.  Dr,  Merret- ib. 

5.  Litmafe , or  Litmoje , I fuppofe  the  Juice  of  a Plant. 

6.  Indigo faid  by  P/fyy  to  be  brought  from  India',  a kind 
of  Mud  adhering  to  the  Froath  about  Reeds,  and  that  when 
tryed  with  a Coal,  the  true  burns  with  a Purple-dame,  and 
fmells  of  the  Sea  : Linfchoten  lays,  it  is  called  Anil , that  it 
grows  in  Camaia,  and  is  a Plant  like  Rofernary  , which  is 
gathered  and  dryed,  then  wetted  with  fair  Water,  and 
beaten  to  a Mud  ; this  Operation  being  repeated,  it  is  dry- 
ed and  fitted  ibr  uie,  cap  69. 

7.  Indian  Ink,  its  Die  known  to  Pliny,  tho’not  its  Compe- 
tition ; which  is  yet  undifeovered,  except  it  fhouid  be  burnt 
Rice,  as  hath  been  thought. 

So  much  for  the  Blows  at  the  Head  of  our  Table  ; the  Tel- 
lows  and  Reds  made  ufe  of,  are  thele  that  follow. 


x.  Certtfe  is  the  Ruff  of  Lead  made  by  a vaporous  Calci- 
nation ; Pliny  writes  thus  of  it  in  the  34.  lib.  cap,  18.  Centj'e, 
or  P(f  myth  tun  is  made  in  the  Plummers  Shops ; of  final! 
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Plates  of  Lead  laid  upon  a Veflei  of  very  itrong  Vinegar, 
what  falls  into  the  V megar  is  taken  out,  and  dryed  in  the 
Sun  : and  in  the  3 5 BookyChap.  6.  he  fays  it  was  made  at 
Rome  of  burnt  Mar.  le-flmt  quench’d  in  Vinegar. 

2.  M&tticot  is  a kind  of  improper  Calx  of  Tin  . 

3-  Gutta  Gamhay  or  Cambodia,  the  inlpiffated  Juice  of  a 
BUnt y not  well  known,  it  comes  from  both  the  Indies . Some 
think  it  the  Juice  of  Euphorbium  j others  Scammony,  or  Ttthi- 
md'y  others  ; others  refer  it  to  the  greater  Catapu- 

tUy  Efula,  or  the  Flowers  of  the  Indian  Ricinm  , and  will 
have  it  coloured  with  Turmerkk : as  Scroder . 

4.  Oker  a kind  of  Natural  Earth,  there  are  two  forts  there- 
of, the  one  Native  formerly  brought  out  of  Attica  , now 
from  Dacia  and  Hungaria,  and  from  many  places  of  England, 
efpecially  in  the  Eotireft  of  Dean  : The  other  a factitious  fob- 
ftance  of  Lead  burnt  and  quench’d  in  Vinegar , In  Pliny  s 
time  it  was  made  of  Rubrica , or  Reddle  burnt. 

5.  Orpimenty  a fat  inflammable  Mineral  y juftly  ranked  a- 
mongft  Poyfons  for  its  extream  Corrofive  quality.  Pliny  fays 
it  was  dug  up  in  Syria  on  the  Surface  of  the  Earth ; and  that 
the  Emperor  Caligula  had Topes  of  getting  Gold  out  of  it  ; 
wherefore  he  caufed.  14  Pounds  of  it  to  be  tryed,  which  af- 
forded him  very  good  Goldy  but  in  fo  finall  a Proportion, 
that  he  loft  by  the  tryal. 

6.  Umber  is  a Native  Earth. 

7.  Red-lead,  a Colour  unknown  to  the  Antients, made  of  Li- 

tharge or  burnt  Lead  by  a Reverberatory  Calcination,  or  of 
Cerufe  put  in  a Platter  over  the  Fire,  which  muft  be  conti- 
nually ftirred  till  it  has  acquired  a Red-lead  colour.  Dr.  Charl- 
ton de  Fojf.  n ■ ~ 

8.  Burnt  Oker  is  the  common  yellow  Oker  burnt  in  the 
open  fire. 

9.  Cinnabar  or  Vermillion.  There  are  two  forts ; Native 
or  the  Minium  of  the  Ancients,  which  is  the  Mineral  that 
yields  Quicksilver  \ whereof,  and  of  Sulphur  it  chiefly  confifts, 

D it 
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it  Is  found  in  the  Mines  of  Ifiria.  This  Colour  was  among  the 
Ancient  Romans  ufed  to  (acred  Purpofes,  and  on  Feftivals 
Jupiter s Face  was  painted  therewith,  as  likewife  the  Bodies 
of thofe  that  entred  in  Triumph.  The  faditious  Cinnabar 
is  that  which  we  now  u(e;  and  is  made  by  a (ublimation  of 
Mercury  and  Sulphur. 

i o.  Carmin  made  of Cochineel. 

1 1 . Lake, thought  to  be  an  Arabich  word:  It  is  made  of  Flocks 
dyed,  or  (havings  oi'  Scar  let-cloath,  or  of  the  Cochineal  In  feel, 
or  elfe  of  Kjrmes-berries  , their  Tincture  being  extracted 
with  aTye  of  Pot-zjhes,  and  then  precipitated  with  a Solu- 
tion of  R ock-alum.  After  the  fame  manner  a Lake  may  be 
made  of  any  Plant  or  Flower ; a more  exad  Information 
touching  this  matter,  may  be  had  in  Mr.  Boyle  s Treatife  of 
Colours , Parr.  3.  Exp.  49.  and  Dr.  Merreds  Notes  on  Nerih 
Art  of  Glaf.  lib.  7.  There  is  alio  another  (ort  of  Lake  made  of 
Gun  Mac,  by  extrading  its  Tindure  with  trine.  Dr.  Merret, 
ibidem. 

12.  Sanguis  Dr  atoms  is  the  Gum  of  a Tree  which  looks 
like  dryed  Blood,  ’tis Brought  out  of  feveral  places  in  the 
Eaji  Indies  ; and  the  Tree  which  produces  it  is  very  well  de- 
feribed  in  the  Hortrn  Malabaricus. 

■ 1 3.  Englijh  Reddle  or  Ruddle , is  found  in  many  places  of 
England , amongftthe  reft  near  Witney  in  Oxfordshire.  Dr. 
Plods  Hi  ft.  of  Ux.  c.  3. 

14.  Lamp-black,  by  Pliny  thus  deicribed  : It  is  made  of  the 
Soot  of  R ojm  or  Pitch  burnt,  Houles  being  built  on  purpoft 
fork,  that  keep  in  the  Smoak.  ItsUfeis  in  Writing-books, 
lib.  3 5.  cap,  6. 
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In  ujum  Exterorum  vifum  efi  Pnefatiumtilam  banc  at  fie  Cat  ah - 
gam  Color  um  L at i mi  ate  don  are* 

CU  M aliquando  viderim  Nomenclaturam  Color  um  firm 
plicium  Trilinguem  Stockholm u editam  per  D.  SI.  Bren* 
ner ; milii  in  mentem  venit  opus  me  prseftiturum  Genio , ac 
fini  RezU  Societatis , nec  abfbjfiim,  nee  inutile,  fi  talis,  non 
modo  Simplicity verurn  etiam  Mixtonm  Color  um  Tabuln  com 
ficiendae  modum  excogitare  potuerim : magis  autem  fore 
gratum  fi  cuique  Voiabulo  'Specimen  Color  is  apponi  poflit ; 
quod  Amice  Lector  hie  tandem  effectum  vides. 

Confer  actionem  Tabula  quod  fpeedat,  in  Capite  omnes  Cce~ 
rtdei  Simplices,  8c  Primarii  apponuntur,  8c  ad  Lattes  primo 
Luteos , ac  deinde  Rubeos  affixes  vides,  cum  jpeciminibns  prp- 
priis,  8c  nominibus  in  Officinis  notioribus  : Cseteri,  viz.  Bal'd- 
diores  C cerii lei,  FhvifeLubeique  necnon  Virtdes,  8c  Purpurei  om- 
nes,  e mixtura  S implicium  sequis  partibus  Orti,  reliquam  Ta- 
bulae partem  complent.  puta  Specimen  Color!  Herkeo  affixum, 
compofitum  eft  ex  aequo  pondere  Cyprii  ad  Caput  TabuU  vi- 
dendi,  8c  Gutta  Gamble  ad  Latus,  intime  Commixtorum : Sic 
dicendum  de  caeteris.  Speciminibus  etiam  adjeci  nomina  La* 
tina,  Grxca,G  allica,  Anglic  a,  faltem  quae  mihi  nota  ; que 

autem  defiderantur  magis  verborum  gnarus  apponas  Ctt- 
riofe  Lector,  ac  noftro  defedui  fubminiftres  Rogo. 

Ad  ufeum  veto  liu juice  quod  attiner,  non  leviulculum  hinc 
enaturum  confido : reftat  enim  huculque  quid  Defederatum 
nempe  jufta  Color  um  feat  era.  Jam  fiquis  Plant  arum,  vel  And 
medium  Integumentum  deferibere  velit , ope  hu jus  TabuU 
minimo  Lahore,  fine  ulla  Ambage,  vel  Ambiguitate  rem  confi- 
ciet,  idemque  genuinis  quad  depidum  coloribus,  Lectoris  ea- 
dem  inftmkki  Tabula  oculis  fubjiciet.  Exempli  gratia,  Gen* 
tianelU  flos  colore  eft  a&itrino , exterius  in  faligneum  vergente, 
hujulque  plants  folia  prope  Herbei  funt  coloris. 

Hoc  quale  cunque  Tent  amen  in  meliorem  partem  accipias, 
ftudioque  noftro  tibi  fublerviendi  fruaris  feelieiter,  8c  faveas 
candide.  Vale. 

D 2 Sequi- 


Sequitnr  Figmentmim  Simpiichtm  in  hac  Tabula  exhibi* 
torum  Defcriptio  aliqualk . 

i .f~^\AndUum  Hifpmicwn  fit  ex  Qreta  alba  et  Alimine  ill  Cru- 
cibulo  fimul  calcinatis. 

2.  Montamm,  vel  Lapis  Armenim , levis  eft  & friabilis:  o- 
lim  ex  Armenia  deferebatur,  hodie  vero  reperitur  in  Germania 
inArgenti  fodinis ; did  tur  etiam  Mdochitis,  Bergbiatv.  ScrocL 
Pharm.  Med.  Chym.l.4.Claf.4.  §.4 6 5. 

3.  Cyprium , vel  Vltramarinum  ex  lapide  Lazuli , feu  Cyano 
per  calcinationem  fit.  Hu  jus  praparationis  metliodum  cum 
nimis  tadiofum  foret  hie  percurrere,  videas  D.  Dm  Merreti 
Notas  in  Art.  Vitrariam  Neyi, I.7.C.1 1 5. 

4.  Smaltum  Efficitur  calcinando  in  fornace  Zaferuw,  una 
cum  cineribus  clavellatis . Modum  exhibet  Ars  Vitraria. 
Dr.  Merret , lib.7.cap.72. 

5.  Litmas  vel  Lit  mo s,  uti  videtur,  fuccus  eft  plantae  alicu- 
jus  infpiftatus. 

Lndicum , Authore  PUnio  ex  India  provenit,  eonftans  limo 
quodam  arundinum  fpumae  adhosrefeente  ; probatur  carbone, 
fincerum  enim  reddit  flammam  excellentis  purpura , ac 
dum  fumat  Odorem  Maris  redolet,  I.35.C.6. 

A Linfchoten  vero  aliter  deferibitur.  Anil , vel  lndicum 
in  regime  Camba/L  fit,  ex  planta  quadam  Rorimarino  fimili; 
quae  carpitur,  & exiccata,  aqua  denuo  humedatur,  ac  tun- 
dendo.  maceratur,  quo  fado  evaporatur  aqua,  ac  pigmentum 
conficitur.  Linfchot.  cap  69. 

Hodie  vero  in  infula  Jamaica  et  alibi  in  Americanis  noftris 
Coloniis  copiofe  provenit,  ac  ad  hunc  ferme  modum  praepa- 
ratur. 

7.  Atr amentum  Sinicum  vel  lndicum  Plinio , cui  ignotum  e- 
rat  ex  quo  conftabatj  neque  etiam  nobis  plane  innqtuit  quid 
fit:  a quibuQam  vero  creditur  Oriza  ufta. 


Hoc 


Hoc  fufEciat  defcriptioni  Cceruleonm  ad  Caput  TahuU  po- 
fitorum.  jamPauca  de  Luted  & R ubm  (ubjiciam  . 

1.  Cera  if  a eft  ifirugo  P Iambi  per  Calcinati-onem  vaporo- 
fam.  Dicfc.  i.5.  cmoq.  De  hac  ita  Vhmm  \ Cera  {fa  vel  Pfimy- 
thmm  fit  ex  la-minis  Plurnbi  tenuilfiirfis  fiiper  vas  acen  ai- 
perrimi  impofitis,  atque  ita  d j fit  ill  ant  I b us  iis,  quod  in  vas 
decidit,  ad  Mem  .ficcatur, lib.  ^.cap.iS.  Idem  teftatur  alitid 
geaus  Roma  factum, cremate  film  Marmorofo  Sc  reftmcto  actio- 
LjS'i  cl6. 

2.  Maflicot  eft  Calx  qucudam  impropria  fie  dicta  ex  S tan  no 
confeda.  Hdm.de  Lithi.c.  1 . 

q.  Gutta  Gamble,  fuccus  infpilTatus  Plants  minus  notse  ; 
ex  India  utraq;  venit,  juxta  quofdam  Euphoria,  alios  R icini 
vel  Tithimah  j velS cammonii  fuccus  eft.  Suntqui  ad  Ffulam, 
Sc  Cataputiam  majorem,  veladflores  R icini  Indi  originem 
ejus  referunt,  coloremque  ex  Curcuma  conciliatum  volunt. 

Scrod.  ibJ.^.c.^.^6^. 

4.  Ochra,  Terra;  fpecies : duplex  autem  habetur,  Nativa, 
quae  apud  nos  muftis-  in  locis  reperitur,  pr  fertimin  Sdtu 
de  Dean.  Factiti  i aitera  ex  Plumbo  adufto  Sc  in  aceto  ex- 
tindo,  fadta  vero  eft  tempore  Flinii  ex  Calcinata  R uhrica  : 
Plinll.^.c.6. 

5.  Auripigmentum,  Arfenickm.  Minerale  eft  pingue,  & in- 
fkmmabile,  jure  inter  venena  referendum  propter  in  infignem 
ejus  qualitate'm  corrofivam.  Flinim  dicit  in  Syria  effodi  in 
fumma  tellure,  Sc  olim  fperaffe  Caligulam  Imp.  ratorem , au- 
rum  exinde  colligi  pofte ; quamobrem  excoqui  juffit  ad 
pond  lib.  14.  exquopurum  quidem  Aurum  elicuit,  fed  tarn 
exigua  quantitate,  ut  experimenti  fumptus  non  rependeret. 

6.  Umbria  Terra  eft  Nativa. 

7.  Minium  fact  it  mm, \gnotum  veteribus;  Fit  ex  plumbo  per 
calcinationem  reverberatorii;  vel  ex  Ceruffa  in  Patina  fuper 
ignem  pofita,  ac  continue  Rudicula  agitata,  donee  colorem 
Minii  acquiftverit.  Dr.  Charlton  de  foffil. 

8.  Ochw-ufia}  Ocfira  eft  nativa  lutea  nudo igne  adufta. 

- 9.  Cinna - 


9*  Cinnabar  is  Gnsecis  Miltos,  duplex  .eft  \ Nativa,  Minium 
Veteriim  : minera  vero  eft  e qua  excoquitur  Hydrargyrum, 
quseq;exeoet  Sulphur e plurimum  conftat,  copioie  provenit 
in  Mercurii  fodinis  Iftrienfibus.  Color  hie  apud  Veteres  R<?- 
manos  in  facros  ufus  adhibebatur,  eoq;  Jo  vis  fimulachri  faciem 
diebus  feftis  illinere  folebant,  ut  8c  Triumphant  mm  corpora  ; 
Plinio  veteres 'citarite/.j  j.f^.  Ubi  dicit  R omam  fblummodo 
ex  Hijpama  advectum  fuiffe.  Altera  F&ffitia  ac  nobis  ufL 
tata  , fit  ex  Mer curio  cum  fulphure iublimato.  Scrod.l.^.c.i  5. 

10.  Carmin  fit  ex  Coccinella. 

1 1 . Faica,  vocabulum  creditur  Arabicnm , efficitur  auteni 
Lacca  hsec  ex  Ccccmo , ex  floccis  ScarUta  tin&is , vel  ex 
CoccinelU,  vel  ex  granis  K^ermes,  Lixivio  cinernm  clavellato « 
rum  extrahendo  tindluram , quae  deinde  folutione  Aluminis 
Pupei  prsecipitatur  : pari  modo  Vegctahilium  quorum  vis 
Lie  cam  extrahas.  Informationem  pleniorem  cupiens  adeat. 
Nob.  D.  Boyle  Tract.de  Color . P art. Exp,  49.  et  Merreti  Not  as 
in  Art.  Vit,Neril,  j.c.116.  1 19.  Alia  etiam  datur  Lacca  ex 
Gfimmi-lacr  cujus  tmCt\\\'diVrina  bum  an  a extrahitut*  Mer  ret  jib, 

12.  Sanguis  Draconis,  lachryma  arboris  cujufdam  inftar 
fanguinis  Exiccati  concreta  ; Ex  India  orientali  advehitur,  et 
arbor  e qua  Lachryma  lisec  exudat  accurate  deferibitur  in 
Hortu  Malaharico. 

1 3 . Kuhrica  Anglica,  in  multis  Anglic  locis  reperitur. 

1 4.  Air  amentum  Fuliginofumy  nihil  aliud  eft  quam  fuligo 
R ejjtna,  vel  Picis  concrematse  collefta,  qua  propter,  ofticinas 
sedificavere  fumum  ilium  non  emittentes ; olim  ad  Atra- 
mentum  Scriptorium  in  ufu  erat.  Plin,  L 3 5.  c.  6, 


Art  E S S A Y towards  the  Recovery  of  the  Jewiili 
Weights and  Meafiires 9 Comprehending tkeir-Mor\eyy 
by  help  of  Ancient  Standards  compared  with  ours  of 
England.  By  Richard  Cumberland,  D.  D :in  Octavo s 
London,  i6%6. 

THe  Learned  Author  of  this  Treat ife,  has , with  a great 
deal  of  Induftiy  and  Judgment , Collected  the  feveral 
Teitimonies  both  Ancient  and  Modern,  Sacred  and  Profane, 
that  may  give  any  light  into  the  difcovery  of  the  Ancient 
JewifJj  Weights  and  Meafiires : In  the  doing  whereof  he  re- 
lies chiefly  upon  the  Tryals  of  Mr.  Greaves,  whole  Integri- 
ty was  never  yet  quo  (Honed,  and  who  with  his  own  hands 
compared  our  Enghfh  'Standard  Foot  with  the  feveral  Foreign 
Meafures  our  Author  lias  occafion  to  ufe:  The  Book  con- 
fifts  of  Four  Chapters,  whereof  the  firfi  byway  of  Preface, 
gives  an  account  of  the  Method  proper  to  be  ufed  in  this 
Pilcovery.  Tlicfecond  proves  by  many  Arguments  the  like- 
lihood that  the  Jewijb  Ammah  or  Cubit , was  the  fame  with 
theprefent  Egyptian  Cut  it ; to  do  which,  he  alledges  that  the 
pfual  Rife  of  A'/lus,  neceffary  for  the  fertilizing  of  Eg  ypt,  was 
in  the  days  of  Herodotus,  as  well  as  now,,  about  16  Cubits 
whence  he  concludes,  that  the  old  Cubit  of  Egypt  is  not  al- 
tered, but  the  Divifions  on  the  Nilometrion  are  the  fame  as 
in  all  Antiquity  : Alfo  that  the  conitant  neceffity  of  Survey- 
ing their  Lands,  byreafbn  the  Annual  over-flowing  does 
Efface  their  Land-marks,  obliged  them  to  obferve  a con- 
ftant  Standard  to  avoid  confufion.  Next  he  alledges  this  Cu- 
bit not  to  have  been  altered  by  any  Conquest ; the  Babylonian 
Cubit  of  Five  Palms  being  fhorter,  and  that  of  Six  being  the 
fame;  that  their  next  Conquerors  the  Greeks  and  Remans,  have 
their  Cubit  confiderably  fhorter,  and  that  the  Turks  their 

prefent 


preifoit  Mafters  have  not  introduced  theirs,  mu  j 

longer,  as  appears  by  Mr.  Greaves . LxBly, He  pru,oS  out 
of  Greaves,  that  the  fide  of  the  Great  Pyr  amide,  and  the  length 
of  the  Tomb  therein,  are  meafured  by  an  even  Number  of 
fuch  Egyptian  Cubits wherefore  he  concludes  they  were  fo 
defigned  atfirft;  viz.  the  Side  of  the  Pyr  amide  to  be  $8  oCfo 
bits,  and  the  length  of  the  Tomb  juft  Four,  which  carries 
with  it  a great  fhew  of  probability.  This  done,  he  proves 
the  Jewijh  Cubit , the  fame  with  the  Egyptian  Cubit,  by  fo 
veral  probable  Arguments ; among  which  the  chief  leems 
to  be,  That  the  whole  Nation  of  the  Jews  had  been  for  fo 
many  years  Subjects  of  Egypt , and  carried  undoubtedly  a- 
way  with  them  their  Weights  and  Meafures:  and  there  is  no 
Teftimony  or  Reafon  to  prove  that  the  Jews  have  fince  al- 
tered them.  Hence  he  concludes  the  Old  Scripture  Cubit  21,9 
Inches  Englifhfere,  equal  to  what  Mr.  Greaves  found  the 
modern  Egyptian  Cubit:  and  fo  makes  a Table  of  all  the  o- 
ther  Meafures , whole  proportions  to  the  Cubit  are  agreed 
upon. " ~ ' < ■■  ■ 

The  third  Chapter  treats  of  the  Epba,  and  the  other  Me  ab- 
jures of  Capacity , endeavouring  to  prove  the  Content  of 
Epha,  equal  to  -*  of  the  Jr  dub,  or  Cube  of  the  Egyptian  Cubit  • 
that  is,  Seven  Gallons  and  half,  and  half  Pint  Chester,  or  very 
near  the  Cube  of  a Foot  Englijh,  and  containing  juft  1000 
Ounces  Jverduppize  of  Water;  for  the  which  he  produces 
fuch  Authorities,  and  compares  them  fo  Well  together,  that 
he  has  almoft  put it  out  of  doubt ; giving  at  laft  a Table  of 
the  Ccntents  of  all  the  other  Script  ure-Meajures  of  Capacity, 
having  a known  relation  to  the  Epha . 

The  fourth  Chapter  treats  of  the  Weights  and  Coy  ns  men- 
tioned in  Scripture  \ and  having  by  Tryal  as  well  as  Autho- 
rity found  the  Weight  of  Shekel )u.ft  half  the  Roman  Ounce, 
equal  to  the  half  Ounce  Averdnpoize , he  determins  its  value 
2 s.  4 d.  \ and  thence  derives  the  value  of  the  Gold  and  Sil- 
ver Talent,  weighing  4 coo  Shekels.  Jjaftiy, -He  recommends 
for  a Univerfal  'Standard,  the  length  of  the’  Pettdulam  vibra- 


CM};, 

ting  Semis y to  be  the  Horn  j-  lard,;  •’whidi  he  fays  is  $-$eot 
$ £ Inches  Englijb,  following  therein  the  Ingenious  Mr.-  Hu- 
gens  the  .firft  Propofer  thereof.  By  the  wayg  lie  takes  notice 
of  the  Harmony  that  is  between  the  Mmjnres  and  Weights 
thus  Hated ; for  having  the  Egyptian  Cubit  given,  the  fixtu 
- part. of  its  Cube  .is  the  Epka,  the:  tenth,  thereof  Homer , the 
tenth  of  that  Cotyk , the  tenth  of  which  is  an  Ounce  ^ Aver- 
dp  ize  in  Water,  whole  half  is  exactly  the  Weight  of  Shekel, 
The  whole  Book  being,  made  up  of  very  rare  Remarks,  Is 
well  worth  the  perufal  of  the  Curious  Reader. 

Note y That  the  Learned  Dr.  Edward  Bernard  in  his  late  Ac- 
count of  Weights  and  Meaf  res , agrees  nearly  in  the  Capa- 
. city  of  Epba,  with  what  Dr.  Cumberland  has  determined' for 
he  makes  the  Cube  of  the  English  foot  to  contain  7 61.  Troy 
of  Spring- water,  and  the  Ep‘,:a,  or  rather  Bath  to  contain  7 5 
fuo  Pounds , i o that  it  is  a Pound  lefs  than  the  Cube  of  a Foot 
Enghjhj  which  Dr.  Cumberland  has  hated  about  12  Ounces  of 
Water  more  than  the  iHdCube:  And  whereas  Dr.  Bernard 
fays,  the  E fha  contains  9 Gallons,  ’tis  a plain  miftake  of  the 
Printer,  of  9 for  7;  for  the  Cube  of  a Foot , which  is  by  his 
own  account  greater  than  E pba,  fcarce  holds  7 Gallons  and 
half,  fiich  as  by  Statute  are  to  contain  2 3 v Cube  Inches,  As 

to  the  V alue  of  Shekel,  Dr.  Bernard  fays,  that  none  but  Bi- 
fhop  Zjber  ever  made  it  fb  little  as  2 r.  5 d , which  yet  Doctor 
Cumberland  has  reduced  to  2 s.  4 d.  I. 


E phemris  ad  Atiiinm  a Nat  Wit  ate  Domini  1686,  ad 
Longitudtnem  Vrbis  Londirlenfis  etc  No'vis  Hypothefibm  ex* 
fittdJwie  fttppMMar  & RegLe  Soeietkti  dtcatty  Londini  in 
Olfavo.  Impenfis  Gulielmi  Cooper, 


T!Here  being  at  this  time  a great  want  of  E phemerides 
of  any  tollerable  exaftnefs,  leveral  of  our  Ajlronomers 
were  perfwaded  to  undertake  the  Calculation  of  one  for  this 

E prefect 


prefent  Year  , which  they  have  done  from  T Mes  of  their 
own,  whole  Numbers,  by  many  years  obiervation,  have  been 
found  toanfwer  with  great  preciienefs  to  the  Ceieftial  Mo- 
tions, the  Moon  only  excepted  ; whole  Motion,  by  reafon  of 
her  manifold  Inequalities,  not  being  yet  reduced  to  the  Ni- 
cety of  the  reft  of  the-.  Placets,  ’tw'as.  thought  needlefs  to  do 
any  more  than  reduce  her  Tychomck  place  in  Argot,  to  our 
Meridian,  and  Compute  the  true  Latitudes.  The  feveral  Per- 
fbns  concerned  have  promifed  a Continuation  thereof  for 
fome  years  to  come,  which  will  make  it  valuable  to  all  Lo- 
vers of  AJtronomy. 


Imprimatur, 
May  15. 
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thefe  Accounts.  Some  Obfer  vations  and  Conjectures  concerning 
the  Character  and  Language  of  the  Chinefe,  Made  by  R.  H. 
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of  which,  both  the  Radical  and  alfo  the  Compounded  and  De 
compounded  Ch  iraCt ers  are  conftructed : with  a Specimen  of  three 
Varieties  of  Characters  or  ways  of  Writing,  made  ufe  of  by  them. 
The  Figure  of  the  Roman  Abacus,  together  with  that  of  the 
Chinefe  now  commonly  made  ufe  of  for  the  performing  of  all 
Afethmethal  operations  neceffary  for  Trade . 
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rTT\Artary,  and  the  North-Eaft  0/ China,  being  parts  of  A.- 
J,  ha,  the  leaf  known  and  hitherto  the  rnoft  fabulcufly  defer i- 
bed  , I conceiv’d  it  would  not  be  unpleafng  to  the  Curious  in 
England,  to  be fur nifht  with  the  Truncation  of  two  Letters  pub  li- 
fted lately  at  Paris,  which  give  a confiderable  Information  concern- 
ing the  prefent  State  of  them.  The  Publifter  Dedicated  them  to 
the  French  Kjng,  and  affirms  them  to  be  the  Letters  of  the  Fa- 
mous Father  VerbiefF,  who  is  one  ofthe,  3 Fathers  ( viz,  Lu- 
dovicos Buglius,.  Gabriel  Magellanus,  and  Ferdinandus 
V erbieft  ) that  were  left  at  Pekin  to  Sollicite  the  caufe  of  Chri - 
ffiianity,  and  who  by  his  great  Skill  in  Mathematick  Learning 
obtained  accefs  to  that  Emperour,  and  thereby  many  Favours  for 
himfelf  and  the  other  Miffionaries  ; As  appears  by  a Book  Print- 
ed in  the  Chinefe  and  Latine  Character  in  Quam  Cheu  the 
Metropolis  of  the  Province  of  Quam  turn  in  China  Anno. 
1671. 

But  one  Reafon  more  -of  Printing  this  Tranfate , was  to  mani - 
feft  by  Experience , the  great  afe  of  Mathematical  Knowledge, 
which, by  thefejyou  will  perceive  highly  efeemed  in  Countries  where 
\ \tis  more  difficult  to  be  obtained  then  here,  fo  that  when  no  other 
means  could  procure  entrance  upon  the  skirts  of  that  vaf  Empire 
of  China,  this  alone  has  got  admittance  into  the  Metropolis  of 
the  whole  Empire,  nay,  into  the  P all  ace  and  Prefence  of  the  Erh- 
perour,  with  the  practical  parts  of  which  knowledge , you  will  here 
find  Him  delighted  and,  even  captivated  • And  that  this  Learn- 
ed Father, judges  it  the  moft  effectual  means  to  h fi  iuate  into  the 
Minds  alfoy  of  the  moffi  rude  and  ignorant  ( of  all  other  things  and 
parts  ofthe  World,  but  what  their  own  Country  affords  ) in  order 
to  propagate  the  Chrif'ian  Religion.  I ft  all  not  now  add  as  a 
Confirmation  of  this  Opinion,  what  to  this  effect  we  have  long ffnee 
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been  informed  of  by  the  Hiftorical  Relations  about  China, on- 
ly take  notice  that  befides  this  ufe , thefe  Letters  will  give  another , 
viz.  Several  Curious  Mathematical  and  Phyfical  Obfervations 
there  made  by  the  Author,  who  it  feems  well  underftood  what 
would  be  beneficial  to  Europe  as  well  at  pleafmg  to  the  Chinefe. 
To  men  fo  equalifed  with  Mathematical  knowledge , we  owe  the 
f Difcovery,  of  the  before,  unknown  parts  of  the  W or  Id,  and  from 
\ fuch  we  are  to  hope  for  the  perfection  of  that  knowledge,  and  the 
Difcovery  of  the  reft,  I have  upon  this  occafion  added  feme  inqui- 
ries concerning  the  Literature  of  that  Country,  they  are  but  con - 
, jebtures,  grounded  upon  the  perufal  of fome  of their  Books . A full 
Difcovery  is  not  pretended , however  I hope  they  may  ferve  as 
hints  and  incitements  to  others,  who  have  better  ability  and  other 
advantages  to  comp  beat  it.  We  have  hitherto  not  been  admitted 
to  the  Skirts, but  this  Difcovery  when  perfected,  will  lay  open  to  us 
^Empire  of  Learning,  hitherto  only  fabuloufly  defer  the  d \ This 
will  admit  us  to  converj  e with  the  bejf  and  great  eft  of  that  Empire, 
that  either  are  or  ever  have  been This  will  D if  cover  a new  In- 
dian Mine  and  Treafure,  and  make  a new  Trade  to  bring  it  hi-  - 
ther,  which  may  not  be  unworthy , the  conft deration  of  our  Honou- 
rable Eaft-Xndian-Company,  As  well  as  of  fever al  Learnd  Men , 
who  have  leifure,  and  other  opportunities  to  make  further  Pro- 
j grefs  in  this  Inquiry  :To  promote  which,  if  thefe  find  accept once ^ 
I (hall  add  fome  further  obfervations,  together  with  the  publication 
of  one  piece  of  their  Philofophy , which  is  printed  in  their  own 
Char  act  er,  with  the  pronunciation  and  interpretation  in  Latine  ; 
which  may fupply  aft  Subject  for  the  Curious  to  practice  upon , and 
give  a tafi  of  the  Philofophy  ^ and  of  the  manner  of  Expreffwn 
in  that  Remote  Part  of  the  World.  To  thefe  1 have  added  the 
the  figure  of  the  Roman  Abacus.  Which  queftion  lefs  was 
the  Ground  of  the  fignification  of  figures  according  to  places . 
As  alfo  that  of  the  Chinefe  in  the  Dictionary  of  the  Court  Lan- 
guage, differing  from  that  ef  Martinius  defer  ibed  in  the  firfi 
Decad  of  his  Chinefe  Hifiory,  ill.  in  that  the  Dignity  of  the 
places  here  afeend  from  the  Left  to  the  Right ; contrary  to  what  he 
j ayes  of  his : and  2ly.  In  that  this  has  one  bead  only  for  the  ffth 
or  6 th.  And  his  hath  two ; A. 
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rT^He  Emperour  .of.-  C&#*  . made-  a 'Voyage  .'into  the 
X-'  Eaten  TAmry,  m the.  beginning  of  this  Tear  168  2, 
after having  lappeafei  f :by  the  yDeath.  -of  three  :IlebellxQi& 
King?  ) ...  a Revolt,  formed  in  fooie  Iknvinees  of  . the  Etapirc : : 
One  of  thofe .revoked  Princes,  was  itrangled  in  tne  Fro vance, 
of  which  , he  had  made  bimfelf  Maher  : The  lecond  ./being 
brought  to  Pekin  with  the  Principal  Heads  of  his  Eadfcion, 
was  cut  in  .Peiccsdn;  the  fight  of  the  ; whole  Court  * The 
igofb  Confderabfo. aniong  the.  'Mmdtrwes^  acting  with  l their 
own  hands  inthis  (ad  Execution, to  SeVenge  upon  this: Rebel 
the  .Death  of  their  Parents,  which  he  had  caufed  to  be  cru- 
elly, murdered.  - 

ut  The  thiitl  which  wtts.diemo.ft  Conhderable,  (and  indeed 
the  Cbeifpfall  tlie/Reyolt)  had  by  a voluntary  •Death:  - 

and  fb  put  an  efid  to  a 
; :Watry  which  had  jafted/for  (eaven  Years.'- 

The- Peace  having,  heew  fetied,  by  theilc^eftablifhing ' in 
the. Empire'  and  all  tftsiPPo.vince^the^ 
tliefo  jiueiept  'liberties  t :The JSntpstcmo  departed  1 the I2  j d. 
oft  dRrcCtogo  into  the  Pro ri n ce  of  ke&otumV the  Country  of 
fog 4-Oceifors,  with  a.Deftgne  of  vifiting  their -Sepulchres, 
and  .haffordiav.iiyg'  honoured  them/  with  the:  ufual  wQfe- 
mmety QppxoftoutMglhkJoiirney’into  die  Ealforn  tirudf: 
Thisjoutny  ww  about  ixoo./:ffh/fyy:  mom  TtfoV  to  the 
end ’Ofoifcln  1 j cjniaD'fo' U; si  c ■.  ; ■ -if  a atsci-'?  : .-aho- 
1 m Emperour  took  with  him  his.  ekleft:  Soiy  ia  young 
/Bripeenf  ten  years  old , ; which  , had  already  been  declared 
pleir  of  theTrapire  ; The  three  principal  Queens  .oy ©at  alfo 
:ta  this-  jouruy  br  each  in  their  guilded1  C^ri^ryrVterprkoi~ 
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pal  Kings  alfo  which  compofe  this  Empire,  were  ac- 
company ing  with  all  the  Grandees  of  the  Court : And  the 
moft  confiderable  Mandarines  of  all  the  Orders,  who  having 
all  a very  great  Train  of  Attendants , and  very  numerous 
Equipage,  made  a Court  about  the  Emperour  of  more  then 
70000  Perfons. 

It  was  his  Will  that  I fhould  accompany  him  in  this  Jour- 
ney, and  that  I fhould  be  always  near  him,  to  the  end  I 
might  make  in  his  Prefence,  the  Obfervations,  necelfary  for 
knowing  the  difpofition  of  the  Heavens,  the  elevation  of 
the  Pole,  the  magnetical  Declinations  of  every  Place  , and 
for  meafuring  with  Mathematical  Inftruments,  the  height 
of  the  Mountains,  and  the  diftances  of  Places  : He  was  well 
pleafed  alfo  to  be  informed  of  what  concerned  Meteors,  and 
many  other  Phyfical  and  Mathematical  Matters. 

In  fo  much,that  he  gave  Order  to  an  Officer  to  carry  up- 
on Horfesfuch  Inftruments  as  I fhould  have  occafion  to 
make  ufe  of,and  recommended  me  to  the  Prince  his  Unckle, 
who  is  alfo  his  Father  in  Law,  and  the  fecond  Perfon  of  the 
State,  he  is  called  by  a Cbinefe  Name  , which  fignifies  an 
Affodate  of  the  Empire  : He  gave  Charge  to  him 
to  caufe  all  things  to  be  provided  for  me  which  were  ne- 
ceftary  for  this  Journey,  which  this  Prince  performed  with 
a very  particular  goodnefs,  caufing  me  to  lodge  always  in 
his  own  T ent,  and  to  eat  at  his  Table. 

The  Emperour  ordered  that  they  fhould  give  me  Horfes 
of  his  own  Stables,  to  the  end  I might  the  more  eafily  change 
in  riding,  and  fbme  of  thofe  were  of  them  he  himfelf  had 
* rid,  which  is  a mark  of  very  extroardinary  diftindtion.  In 
this  Journey  we  always  went  toward  the  North-eaft : From 
Pekin  to  the  Province  of  Leao-tumy  the  way  being  about 
300  miles  is  pretty  equal : In  the  Province  it  felr  of  Leao- 
tum , it  is  about  490  miles,  but  much  more  unequal  by  rea- 
lon  of  the  Mountains ; from  the  Frontier  of  this  Province  to 
the  City  of  L/*,  or  the  River  which  the  Tartars  call  Songoroy 
and  the  Qhinoife  Simhoa,  the  way  ( which  is  about  400 
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miles  / is  very  difficult,  being  eroded  fbmetimes  by  Moun- 
tains extreanily  fteep,  lometimes  by  Valleys  of  extraordina- 
ry depth,  and  through  Defert  Plains,  where  in  for  two  or 
L three  dayes  march  we  met  withnothing.The  Mountaines  of 
this  Country  are  covered  on  the  Eaft  fide  with  great  Oakes 
and  old  Forrefis  which  have  not  been  cut  for  forne  Ages. 

All  the  Country  which  is  beyond  the  Province  of  Lead- 
turn  is  exceeding  delert  where  nothing  is  to  be  leen  on  all  fides 
; but  Mountains  and  Vallys,  and  Denns  of  Bears,  Tigres  and 
other  Devouring  beafts,  you  can  Icarce  find  a houle,  but  on- 
ly Ibme  poor  Reed  butts,  upon  the  fides  of  fome  brooks,  and 
ftreames.  All  the  Citys  and  Burrow-towns  which  I have  leen 
in  the  Province  of  Leao-tum , and  which  are  in  very  great 
numbers  are  intirely  ruined : One  can  lee  nothing  through 
the  whole  Country  but  old  ruined  Walls  with  Rubbed, 
Bricks  and  Stones.  In  the  out  skirts  of  thele  Citys  there 
have  been  of  late  lome  few  houles  built,  but  without  any  or- 
der. Some  of  them  made  of  Earth,  others  of  the  Rubbifh 
of  the  old  Buildings,  the  molt  part  of  them  covered  with 
ffraw  or  thatch,  and  but  few  with  tyles.  There  is  now 
not  the  lead:  footfteps  remaining  of  a great  number  of  Towns 
and  Villages  which  were  here  before  the  Warr.  Becaule 
the  petty  King  of  the  Tartars , who  began  to  kindle  this 
Warr  having  but  a very  fmall  Army,  cauled  the  Inhabitants 
of  thole  places  to  take  Armes,  which  places  he  forthwith 
deftroyed,  that  he  might  take  from  his  Soldiers  the  hopes 
of  ever  returning  again  to  their  own  Homes. 

The  Capital  City  of  Leao-tum , which  is  called  XJn-7'am, 
is  a City  very  fair  and  prety  intire,  it  has  as  yet  the  Re- 
na aines  of  an  antien  t Palace . It  is  ( for  as  much  as  I was  able 
| to  remark  by  divers  Obfer  various  ) of  the  Latitude  of  41 
degrees  56  minuts  that  is  to  fay,  two  degrees  above 
Pekin , tho’  hitherto  both  the  Europeans  and  the  Chinefe  have 
j given  that  City  the  Latitude  of  41  degrees.  There  is  in 
that  City  no  declination  of  the  Magnetick  Needle,  as  I 
have  found  by  many  reiterated  Oblervatious,  The  City  of 
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r:U  which  was.  alinoft:  the  very  extrearn  or  our  Journey,  1 yes 
m 44  degrees  and  2Q  miputes,  The  compafs  there,  declines 
from  the  South  to  the  Weft  one  degree  40  minutes. 

But  to  Relume  the  profecution  of  our  Journey , from 
Pekin  to.  this  Extream  towards  the  Eaft  there  is  made.a  new 
Way’ . by  wliich  the  Emperour  can  commodioufly  March 
with  ihs  Horfe,  and  the  Queens  in  their  Chariots.  This 
• W ay  is  about  1 o foot  broad,  and  as  even  and  ftreight  as  could 
poiTibly  be  made  y it  is  extended  above  1000  miles,  it  has  a 
little.  Raifiirig  on  each  fide  of  abo  ut  a foot  high  e very  where 
equal  and  perfectly  Parallel  to  one  another  ;'  and  this  Way 
was,  as  neat  eipeciaily  when,  the  Weather  was  foir,  a§  aiftoor 
where  the  Husbandmen  beat  out  the  ir  Corn  in  the  Field, 
there  were  abb  certame  Perfons  along  this  way,  who  only 
took  cars  to  finpoth  and  cleanfe  k.  1 he  Chriilians  have  no 
where  lagreat  care  of  feeping  their  Erects  and  publick  Pla-' 
ces  where,  the' holy  Sacrament  is  to  pafs  in  the?  Proceflions, 
as  thefe  Infidels  have  of  cleanling  the  Wavs,  where  their 
Kings  and  their  ;Queens,  are  to  pal's,  every  time  they  go  out 
of  their  Palaces.  - 

There  was  made  for  their  Return  a way  like  the  former, 
they  plained  or  levelled  the  Mountains  as  far  as  they  were 
able,  they  railed  Bridges  over  the  Rivers,  and  for  ornament- 
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The  Emperor  did  very  feldom  make,  ufe  of  this  -Way,  be- 
ins  alinoft  alwayesfor  Hunting : And  ..when  he  accompanied 


the 


Queens  lie  only  Rode  by  the' fide  of  it, to  the:  end  that  the 
great  numper  of  Horfe  which  were  in  the  Train  that  follow- 
ed fliGuld  not  Ipoije  it:  He  ordinarily  marched  at  the  Head  of 
this  kind  of  Army,  The  Queens  followed  Immediatly  in 
their  Chai  fots,  with  their  Train  and  them  Equipage  y they 
notwithftanding  left  forne  fpace  between  the  King  and 
themfokes:  Akertneie  marched  die  Kings,  the  Grandees  of 
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the  Court  and  th & Mandarines,  every  one  according  to  his, 
Rank,  behind  thefe  an  infinity  of  Attendants;,  and  other 
people  on  Horde-back  brought  up  the  Rere-guard. 

As  there  was  not  one  City  upon  all  this  way,  that  could 
either  lodge  io  great  a Multitude,  or  furnifh  them  with 
Frovifions,  and  that  the  greateft  part  of  their  Journey  was 
through  a Country  very  little  inhabited,  lb  they  were  .n|~ 
ce {Floated  to  carry  along  with  them  all  things  that  were  ne- 
ceiTary  for  the  Journey,  and  even  Prpyifions  of  Victuals  for 
three  Monet) is. 

Upon  this  Account  there  were  feat  before  by  the  ways 
which  were  made  on  each  fide  of  the  Emperours-Way,  an 
Infinity  of  Waggons,  Camels,  Hordes,  and  Mules  for  to 
carry  the  Baggage  : Befides  thefe  the  Emperour  , the  Kings 
and  almoft  ail  the  Grandees  of  the.Court,  had  great  numbers 
of  Hordes  led,  for  the  ufe  of  changing  from  time  to  time. 
I do  not  heren  eckon  the  droves  of  Beefs,  Sheep,-  and  other 
Cartel,  which  they  were  obliged  to  have  with  them.  And 
though  this  great  Multitude  of  Men,  Hordes , and  Droves, 
palled  by  a way  at  a good 'difiance  from  that  of  the  Empe- 
tour,  yet  it  raided  do  horrible  a duff,  that  we  always  deemed 
to  march  in  a cloud,  and  thence  found  it  difficult  to  difein- 
guifh  tliofe  that  marched  1 5 or  20  paces  from  us. 

The  March  was  db  well  regulated,  • that  this  Army,  in- 
camped  every  night  upon  the  Jides  of  dome  River  or  Brook. 
’Twas  for  this  Reafon  that  they  cauded  the  Tents  and  the 
Baggage  neceffary.for . this  Incamping  to  let  out  very  early 
in  the  -Morning  ; and  the  Quarter-mafters  upon  their  firlf 
arrival, marked  the  Ground  1110ft  proper  for  the  placing  of  the- 
Emperors  Tent,  of  the  Queens,  of  the  Kings,  of  the.  Gran- 
dees, of  the  Court,  of  trie  Mandarines,  each  according  to  his 
Dignity , and  according  to  the  Dignity  he  had  in,  the 
Chhiefe  Militia,  which  is  divided  into  eight  orders  or  into 
eight  Standards.  , 

In  the  {pace  of  three  moneths  we  paifed  about  1 coo 
miles,  advancing  towards  the  North" safe,  and  about  as  many 
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in  our  returns : In  fine  we  arrived  at  K/wt-Hay,  which  is  a 
Fort  fituated  between  the  South  Sea  and  the  Mountaines  of 
the  North  : It  is  there  where  is  the  beginning  of  that  fo 
much  cellebra ted  Wall,  and  which  feperates  the  Province 
of  Leao-tum  from  that  of  Pekely  ; from  whence  it  is  extended 
very  farr  on  the  fide  of  the  No  rth  over  the  tops  of  the  highefl: 
Mountains.  When  we  entred  this  Province,  the  Empe- 
rour,  the  Kings,  and  the  Grandees  of  the  Court,  quitted 
the  great  way  of  which  we  have  hitherto  fpoken,  to  take 
that  of  the  Mountains  of  the  North,  which  are  extended 
without  interruption  towards  the  North-Eaft : There  tome 
dayes  were  palled  in  Hunting,  which  was  performed  in  this 
manner. 

The  Emperour  cHSle  3000  men  of  his  Life-guard,  armed 
with  Arrows  and  Javellings,  and  difperfed  them  fbme  on 
this  fide  fbme  on  that ; fo  that  they  poffeff  themfelves  of  a 
great  circute  about  the  Montains,  which  they  invironed  on 
ail  parts,  which  made  a kind  of  Circle  whole  Diamiter  was 
at  leaf!  3 000  faces ; then  marching  to  draw  nearer  together 
with  equal  progrelfe  and  without  quitting  their  range,  what 
ever  Obftacles  they  found  in  way  (the  Emperour  having 
joyned  with  them  feveral  of  the  Captains,  and  of  the  Gran- 
dees of  the  Court,  for  the  better  keeping  of  their  Order  ) 
they  Reduced  this  great  Circle  to  another  much  lefs,  which 
had  about  300  faces  in  the  Diameter':-  So  that  all  the  Bealls 
which  had  been  Hayed  within  the  firlf,  found  themfelves 
taken  in  this  lafl  as  in  a Net  t for  that  every  one  fetting  his 
feet  upon  the  ground,  they  Locked  themfelves  together  fb 
clofely,  that  they  left  no  melhing  place  for  them  to  make 
their  efcape  by.  Then  they  Purfued  them  fo  Vigproufly  in 
this  little  fpace,  that  the  poor  creatures  tired  with  the  vio- 
lence of  their  Courfing,  came  and  fell  down  at  the  feet  of 
their  Chafers,  and  buffered  themfelves  to  be  taken  without 
trouble.  I faw  taken  in  this  manner  two  or  three  hundred 
Hares  in  lefs  then  one  day,  without  counting  an  Infinite  of 
Wolves  arid  Foxes.  I have  feen  the  fame  thing  divers  times 
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done  in  that  part  of  Tart  ary,  which  is  on  the  other  fide  of  the 
Province  of  Leao-tum,  where  I remember  to  have  leen,  a- 
mongft  others,  more  than  ioco  Deer  fo  pent  up  by  thele 
fort  of  Netts,  which  came  to  caA  themlelves  into  the  hands 
of  the  Hunters,  having  found  no  palfage  to  lave  themlelves 
by:  they  kill’d  alio  Bears,  Bores,  and  more  than  6 o Tigres, 
but  thele  are  taken  by  other  meanes,  and  with  other  wea- 
pons . 

The  Emperour  willd  that  I fhould  be  prelent  at  all  thele 
different  Huntings,  and  he  recommended  to  his  Father  in 
Law,  in  a moft  obliging  manner  the  having  a particular 
care  of  me,  and  of  giving  charge  that  I fhould  not  be  ex- 
poled  to  any  danger  in  the  Hunting  of  the  Tigers,  and  the 
other  fierce  Beafts  ; I was  the  only  Perfon  of  all  the  Man- 
darines who  was  without  Arms,  and  fo  near  to  the  Empe- 
ror, though  I made  light  of  the  Fatigue  during  the  time  we 
were  on  our  Journey,  I found  my  lelf  fo  wearied  every  e- 
vening  when  I got  to  my  Tent,  that  I was  not  able  to  lup~ 
port  my  lelf  *,  and  I fhould  have  dilpenled  with  my  lelf  di- 
vers times  from  following  the  Emperor , if  my  friends  had 
not  councefd  me  to  the  contrary,  and  if  X had  not  fear’d 
that  he  would  have  taken  it  ill  if  he  fhould  have  per- 
ceived it. 

After  having  palfed  about  400  miles  in  Hunting  daily 
after  this  manner,  we  arrived  at  laft  at  Xyn-Tam,  the  capi- 
tal City  of  the  Province,  where  we  flayed  four 
days. 

The  Inhabitants  of  Coree  came  to  prelent  to  the  Emperor 
a Sea-calf  which  they  had  taken,  the  Emperor  cauled  me  to 
lee  it,  and  asked  whither  our  European  Books  had  fpoken  a- 
ny  thing  of  this  Fifh  ; Itould  him  we  had  a Book  in  our 
Library  at  Pekin  which  had  explain’d  the  Nature  of  it,  and 
dilpatched  prelently  a Currier  to  our  Fathers  at  Pekin , who 
brought  it  me  in  a few  days : The  Emperor  was  plealed  to 
lee  that  what  was  layd  of  this  Fifh  in  this  Book,  was  agree- 
able to  this  which  he  had  leen,  and  cauled  it  to  be  carried 
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back  again  to  Pekin  2 to . be  carefully  prefer ved. 

: During  the  ila y winch  we  made  izi  this  City,  the  Empe-. 
ror  with  the  Queens  went  to  vifit  the  Sepulchers  of  his  Ali- 
ce ftors,  which  are  not  very  far  diftant,  from  whence  he 
lent  them  back  to  XymT$mrto.  continue  his  own  Journey 
intothe  Eaftern  Tartary. 

After  .fevered  days  of  Marching  and  Hunting,  he  arrived 
at  Kjrin , which  is  diftant  from  Xyn-Tam  400  miles  : This 
City  is  built  along  the  great  River  Sovgoro,  which  takes  its 
fource  from  the '.Mountain  Cham-gey  diftant  400  miles, . to- 
wards the  South  : This  Mountain  fb.  famous  in  the  /rail: 
for  having  been  the  Antient  Seat  of  our  Tartars , is  al wayeo 
covered  with  Snow,  from  whence  it  had  its  Name,  becatife 
Cham-pe  dignifies  the  white  Mountains. 

So  fbon  as  the  Emperour  law  it,  he  alighted  from  his 
Korfe  and  fell  on  his  knees  on  the  bank  of  the  River,  and 
bowed  himfelf  three  times  to  the  Ground  to  Salute  it : After 
which,  lie  can  fed  himfelf  to  be  carried  upon  a Glorious 
Throne  of  Gold,  and  fb  made  his  entry  into  tire  City  : All 
the  people  ran  in  a throng  before  him,  teftifying  by  their 
Acclamations  the  Joy  they  had  to  fee  him.  This  Prince 
took  great  pieaihre  im  thole  Tedf  imonies  of  their  Auecfiom; 
and  that  he  might  give  them  feme  Marks  of  his  being  very 
Tenfihle  of  it,  lie  was  p leafed  to  fuffer  himfelf  to  be  feeriby 
all,  and  forbid  his  Guards  to  hinder  the  people  from . ap- 
proaching him,-  as*  they  ufed  to  -do  at  *P-.ekm  - ' > : , 

'They  make  in  this  City  Barks  of  a very  particular  maife 
iier  : The  Inhabitants  keep  alwayes  a great  number  of  them 
ready  fitted  to  Repulfe  the  Mvjcovttesy  who  come  often ' in- 
to this  .River,  to.'difpute- the 4fhing:  of  Pearls.  The  Epipe- 
ro.r  Repofed  iidrnfelf  two  rdayes,  after  ..which- he  Defceiided: 
upon 'fife  River  with  feme  Lords,  accompanied  with  mold 
then  ico  Boates,  till  he  arrived  at  the  City  of  Via,  which  is 
tbefaireftof  all  this  Country,  and  which  at. other  times, 
hathebeen  .the  Sea  t of.  the  Empire-, of  the  Tartan u 

AJittle  below  this  City,  which  is  at  moil:  about  11  miles 
• . red  from 
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from  Kjrin,  the  River  is  very  full  of  a certain  Mi  which 
referable  near  enough  the  Plaice  of  Europe  : and  ’t  was  prin- 
cipally for  the  taking  the  Divertifement  of  Filhing,  that  the 
Emperor  went  to  Via ; bur  the  Rains  coming  on  To  fuddaim 
ly,  fwelled  the  River  fo  much,,  that  all  their  Nets  were  bro- 
ken  andcarried  away,  by  the  great  Flood  of  thole  land  Wa- 
ters The  Emperor  notwithltanding  Rayed  5 or  6 dayes  at 
Via  y but  feeing  the  Rains  were  not  at  all  dilcontinued,  he 
was  obliged  to  come  back  to  Kjrwj  without  having  injoy- 
ed  the  Pleafure  of  Filhing:  as  we  alcended  the  River,  the 
Park  wherein  I was  with  the  Emperors  Father  in  Law,  was 
lo  indammaged  by  the  agitation  of  the  Waves,  that  we 
were  conRrained  to  go  a Shore,  and  mount  a Charriot  drawn 
by  one  Oxe,  which  carryed  us  very  flowly  to  KJrin^  the 
Rains  not  at  all  ceafing  during  our  Journy. 

In  the  Evening  when  the  Emperor  was  entertained  upon 
all  thele  Adventures,  he  laid  Laughing  , the  Fijh  have 
cheated  us ; at  length,  after  we  had  lfayed  two  dayes  at 
Kjrin , the  Rains  began  to  Deminilh,  and  we  re-took 
our  way  towards  Leao-tum.  I cannot  here  exprels  the 
paines  and  Fatigues  thele  had  caufed  us  to  undergo,  dure- 
mg  the  whole  courle  of  this  Journy,  by  realon  of  the  ways 
which  the  Rains  had  Ipoiled,  and  rendered  almoR  Impoffi- 
hie  : we  went  without  Raying  over  the  Mountains  and  o- 
ver  the  Vallies,  and  we  could  pot  pals  but  withextream 
Danger,  the  Brooks  and  Rivers  which  were  Iwelled  by  the 
Floods  and  Inundations  which  ran  from  all  parts : the  Bridg- 
es were  either  overtnrned  by  the  Violence  of  the  Currents, 
or  all  covered  by  the  great  overflowing  of  the  Waters.There 
were  made  in  divers  Places  great  Collections  of  Water,  and 
ofMudd,  that  it  was  almoR  impoflible  to  be  drawn  out  of 
it.  The  Horles,  Xammels,  and  other  BeaRs  of  Burthen, 
which  carried  the  Baggage  could  not  advance,  but  remain- 
ed Ricking  in  the  Mudd  of  the  Marlhes,  or  Dyed  of  tireing 
upon  the  Ways.  The  Men  were- not  at  all  lefs  incommod- 
ed, and  all  we're  enfeebled  for  want  of  Victuals,  and  of  Re- 
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freffiments  neceftary  for  fo  great  a Journy:  Many  of  the 
Borfemen  were  obliged,  either  to  lead  their  Horfes  on  Foot, 
who  were  no  longer  able  to  carry  them,  or  to  reft  in  the 
midle  of  the  Fields  to  ftifter  them  to  take  Breath And 
though  the  Qoarcer-mafters  and  the  Harbingers,  fpared  not 
taeir  Pains,  nor  for  Wood  ( which  they  cut  on  all  fides  ) to 
fill  with  Faggots  all  the  bad  Paftages  : Yet  notwithftanding 
after  the  Horles  and  Chariots,  which  took  the  Van  early  in 
the  morning  had  quite  palled,  it  was  Impoffibleto  pafs  after 
them  : The  Emperor  nimfeif,  with  his  Son,  and  all  the  great 
Lords  cf  the  Court,  were  obliged  more  than  once,  to  foot 
it  over  the  Mud  and  the  Marfhes,  fearing  to  expofe  thetn- 
felves  to  greater  danger,  if  they  fhould  have  pafted  them  on 
Horfe-back. 

When  they  came  to  Bridges,or  thofe  other  obftru&ions  all 
the  Army  ftayed : And  as  loon  as  the  Emperor  was  pafted, 
with  feme  of  the  moft  confiderable  Perlbns,all  the  reft  came 
together  in  a Throng, and  every  one  ftriving  to  pafs  firft, ma- 
ny were  tumbled  over  into  the  Water : Others  taking  ways 
more  about,  found  them  more  Dangerous, falling  into  Sloughs 
and  Bogs,  out  of  which  they  could  not  Recover  themfelves. 
In  fine,  there  were  fo  many  Iuccnveniencies  to  be  met  with, 
in  all  the  Ways  of  Eaftern  Tartary , that  the  old  Officers 
who  had  followed  the  Court  above  jo  years,  laid  they  had 
never  fiiffered  ft)  much  in  any  Journy. 

It  was  on  thofe  Occafions,  that  the  Emperor  more  than 
once,  gave  me  the  Marks  of  a Relpeft  altogether  particular : 
the  firft  day  that  we  put  our  felves  in  the  way  for  returning, 
we  were  ftayed  in  the  evening,  by  a Torrent  fo  great  and 
Rapid,  that  Tw  as  impoffible  to  Ford  it:The  Emperor  having 
by  chance  found  a little  Boat,  which  could  not  hold  above  4 
Perfons  at  moft,  pafted  firft  with  his  Sons , and  lome  ofthe 
Principal  Kings  followed ; All  the  other  Princes,  Lords,  and 
Ma>miarines,  which  the.  reft  of  the  Army  attended,  ( in  the 
mean  while ) with  Impatience  the  return  of  the  Boate,to  car- 
ry them  to  the  other  fide  of  the  Torrent,  becaufe  the  night  ap- 
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proched,  and  the  Tents  had  long  before  pafFed:  But  the 
Emperor  being  come  back  to  us  in  fuch  another  Boat  as  the 
former,  demanded  aloud  where  I was ; and  his  Father  in 
Law  having  p relented  me  to  him,  he  added,  let  him  come 
in  and  Crofsover  with  us : So  we  were  the  only  perfons  that 
palled  with  the  Emperor ; and  all  the  reil  flayed  on  the 
Bank  , where  they  mud  pais  the  night  under  the  open  Hea- 
ven: The  fame  thing  hapned  the  next  day  almoft  in  the  fame 
manner.  The  Emperor  at  Noon  meeting  with  a like  Rapid 
andfweiied  Torrent,gave  order  that  the  Boats  fhould  be  made 
ufe  of  tor  Tra.ifport.ng  the  Tents,  Packs,  and  other  Baggage 
t il  the  Evening,  tiien  willed  that  I fhould  pais  alone  with 
him  and  feme  few  of  his  Attendants,  having  left  on  the  o- 
ther  fide  all  the  Great  Lords,  who  were  neceffitated  to  pafs 
the  Night  there:*  The  Emperors  Father  in  Law  himfelf,  ha- 
ving asked  if  he  fhould  not  pafs  with  me*  filia  l lodged  in 
his  Tent  and  eat  at  his  Tabie ; thisPrince  anfwered  him, 
that  he  fhould  flay,  and  he  himfelf  would  take  Order  to  give 
me  what  was  neceifary. 

After  we  had  paft,  the  Emperor  fitting  on  theBank-fidc, 
made  me  fit  by  him,  with  the  two  Sons  of  the  two  Petty 
Weftern  Kings,  and  the  firft  Colao  oil'artarjr,  whome  he 
diftinguifhed  on  all  Occations. 

As  the  night  was  fair,  and  the  Heavens  very  cleer;  he 
willed  .me  to  Name  in  the  Chinefe  apd  Ett,  ojtean  Languages,, 
all  the  Confteliatiops  that  then  appeared  above  the  Horizon, 
and  he;  himfelf  firft  named all  thofe  he  already  knew  ; then 
unfolding  a?  final)  Map  of  the  Heavens,  which  I had  fome 
years  fince  prefented  him,  he  put  himfelf  upon  inquiring 

Meridian  : Plea- 

fing  himfelf  tofhew  to  all,  the  Aiiovyled.,  he  had  acquired 
in  thefe  Sciences,  All  the  Marks  of  his  Favours  which  he  fb 
often  gave  me,  even  to  the  fending  me  to  eat  from  his  "own 
Table ; thefe  marks  I fay  were  1q  Pubfick,  and  fb  Extraordi- 
nary *,  that  the  two  Unckles  ot  the  Empei  or,  who  bore  the 
Titles  of  Allbciatcsof  the  Empire,  beaig  an  their  return  to 
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Bekitij  fald  that  when  the  Emperor  had  fome  Regret  or  ap- 
peared fomewhat  Sad,  he  wonld  Refume  his  ordinary  Gaiie- 
tie  upon  the  fight  of  me. 

I arrived  at  Pekin  in  perfeft  Health  the  ytb,  day  of  June 
very  late  • though  divers  were  detained  in  the  way  by 
Diftempcrs,  or  were  returned  from  their  journy,  Hurt  and 
Lamed. 


I fay  nothing  of  what  we  did  for  Religion  in  this  Journy, 
having  Referved  that  for  a particular  Relation,  by  which  it 
will  appear,  that  by  the  Grace  of  Our  Lord,  the  Favours 
we  received  at ; the-  Court  of  China,  produced  confiderable 
Fruits  for  the  Church,  and  did  not  take  away  the  Crofs  from 
the  Miflionaries. 


I fhall  here  add  the  Tartarean  Names, and5  the'cfiftance  of  e- 
very  Place  through  which  we  paffed  in  the  Eastern  Tartar^ 
from  the  Capital  of  the  Province  of  Ledo-tiim  even  toKjrihj 
according  to  the  order  of  Days  which  we  fpent  in  this  Pro- 
grefs.  A TopegraphteP  Chari  fnay  be  made  and  inferred  into 
the  Map  of  the  Province  of  Leao-tamytobe  found  in  the  Atlas 
ofFather  M'drtih  MdWimtisp  by'  chaiigirig  ohly  fhe  Latitudes. 
according  tof he  hights  ‘of -the  /which  we  have  before 
Specified.  / *r-  Uu  to  h h o?b  - n 

I fhall  add  one  thing  more  which  I UnderftOod  from  the 
Inhabitants  of  Via^  to  wit  that  ■Nincrita  ( which  is  a Place 
much  Renowned  ih  k hole  Parts  / is  diffaht  from  Did,  706 
Chine/e  Stadia  (each  of  which  is  jf<5o  Geometrical  Paces')  Arid 
thaf  Imbarkingat  Nmcrita  upon  the  great  River  Helum , in- 
to which  th QSongoro,  and  fome  other  more  conhderable  Ri- 
vers are  difcharged,  and  following ; the  eourfe  of  the  River, 
which  runs  towardf  the  ^ Nof  th-Ea^b  ot  fomwhat  mOre  to 
the i North,  they  arrive  in  4b  dayes  Journy  at  theEaftern 
Sea,  which  is  •(  as  Lbei&te  )-the'<&fereight  of  iAnien:  I was 
told  this  by  the  General  of  the  Militia  which  is  at  KJrm', 
and  who  had  performed  this  Voyage  himfelf 
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The  Difiances  of  the  Places,  through  which  we  paffed 
in  the  Eaftern  Tartary / 

"^H'e  firft  Day  we  patted  from  Xyn-T/?m,  the  Capital  of 
the  Province  of  LeadAum^  and  we  arrived  at  Seac- 
LyBo,  fo  the  place  is  called  in  the  Chine fe  Lan- 
guage.   —■ — 95' 


Tile  2'i.  'day, we.  arrived  at  Cbfaay  Atighd^o,  5,  fiddia. 
The  id.  day  at  another  Torrent— l _ 

of  the  fame  Name.-—- j ” * - 

The  Afth.  at  Kjdghtechen.  56 

The  ^th.  at  Feyteri.^===~^~=—r=:^z=:zzzio.  Jladia 
The  &th.  at  the  Torrent  of  Sciftry  — ; y 60.  Jladia 
The  7^.  at  the  Torrent  of  Ciam.- — — 60.  ftadid, 
The  8th.  at’  Courou.  — — — • — — — — — 50 
The  9 tk  at  the  Burro  w of  Saf  e. 

The  10th.  at  Qmrmny  Pyra. 


The  1 lth.  at  Elten  erne  Amhayaga.- 
’ i 2*K  at  Tpatan.  - 


'do 


1 lth.  at  Suayen  ny.Pyra 
The  1 4 th.  at  Tlmen— — — - 
The  1 5 th.  at  Seuten 


40. 

46, 

-79- , , 

58.  jladza 


The  1 6th.  at- the  City  of  KJrm. . 


60.  __ 
yO»  A ddtde 

7°r 
70- 

1028.. 
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All  this  Courfebeing  1028  Chine  fe  Stadia,  contains  169 
miles  (each)  of  1000  Geometrical  Paces  ; the  Chinefe  Sta- 
dium containing  as  I mentioned  before  360  Geometrical 
Paces. ; . . ‘ . , . 
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A Voyage  of  the  Emperor  of  China,  into  the  Wefiern 
Tartary,  in  the  Tear , 1683. 

THe  Emperor  this  Year,  which  is  the  \otb.  of  ills 
Age,  made  a Voyage  into  the  wefiern  T art  ary , to- 
gether with  the  Queen  his  Grand-mother,  which  they  call 
the  Queen  Mother,  he  departed  the  16.  of  July,  in  the  Com- 
pany of  more  than  60000  Men,  and  100000  Horfe.  He 
positively  refblved,  that  I,  with  one  of  the  two  Fathers 
that  were  at  the  Court  of  Pekin,  the  Choife  of  which  he  left 
to  me,  Should  follow  him.  I chofe  Father  Philip  Grimaldi ; 
becaufe  he  is  the  moft  known,  and  bccaufe  he  perfectly 
underflood  the  Mathcmatieks. 

Several  Reafons  prevailed  with  the  Emperor  to  Enter- 
prife  this  Journy.  The  firfl  was,  that  he  might  keep  his 
Militia  during  the  Peace  as  well  as  in  the  Warrs,  in  con- 
tinual Exercife ; and  for  this  Reafbn  it  was,  that  after  he 
had  eflablifhVa  firm  Peace  in  all  the  Quarters  of  this  fo 
vaft  an  Empire ; he  recalled  his  befl  Troops  hither  out  of 
every  Province,  and  refblved  in  his  Councel  to  make  every 
Year  Expeditions  of  this  kind,  in  feveral  Seafbns,  that 
by  htint»ng  of  Deer,  Bores,  Bears,  and  Tigres,  they  might 
learn  to  overcome  the  Enernys  of  the  Empire,  or  at  leaft  to 
prev en  t the  cooling  of  their  Courage,  or  the  degenerating 
from  their  Priftine  Valour,  by  the  Luxury  of  China,  in  a too 
long  Repofe. 

In  effect  thefe  kinds  of  Hunting  had  more  of  the  fhew  of 
a Military  Expedition,  then  of  one  for  Divertifement,  as  I 
have  already  noted  ; The  Emperor  took  in  his  Train, 
soGOooHorfe,  and  above  60000  Men,  all  armed  with 
Arrows  and  Clinkers,  divided  into  Companys  and  March- 
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mg  in  Battell- Array  aftet  their  Colours,  with  the  found  of 
Drums  and  T rumpets : During  their  Hunting,  they  intirely 
inverted  the  Mountains  and  Forrefts,  as  if  they  had  been  Ci- 
! ties  which  they  defigned  to  Beleaguer  ; following  in  this, 
the  manner  of  Hunting  ufed  by  the  eaftern  T-xtari, of  which 
Ihavefpoken  in  my  laft  Letter.  This  Army  had  its  Vant- 
; guard  and  Rere-guard,  and  its  Main  Body,  its  Right  Wing 
and  left  Wing,was  commanded  by  fomany  Generals  and  pet- 
ty Kings.There  were  fpent  more  then  Seventy  days  before 
they  were  on  their  March,  in  bringing  together  all  the  Am- 
| munitions  of  the  Army  upon  the  Waggons,  upon  the  Cam- 
els, upon  the  Horfes,  and  upon  the  Mules,  by  reafbn  of  the 
Incommodious  Ways.  For  in  all  the  weftern  Tartary  ( I call 
it  weftern  ) not  with  relation  to  China, .which  Lyeth  in  Ref- 
pebB  of  it  weft  ward  it  felf,  but  with  refpebl  of  the  Eaftern 
Tartary)  there  is  nothing  to  be  found  but  Mountains,  Rocks, 
and  Vallies, there  are  neither  Cities,  Towns, nor  Villages,  nor 
fo  much  as  any  Houles.  The  Inhabitants  Lodge  .under 
Tents,  pitched  on  all  Tides  in  the  open  Feilds.  They  are  for 
the  moft  part  Graders,  and  tranfport  their  Tents  from  one 
Vally  to  another, according  as  the  Failures  are  better.  There 
theyPafture  their  Beefs,  their  Horfes,  and  their  Camels, 
they  breed  no  Hoggs,  nor  any  of  thofe  other  Animals, which 
elfe  where  are  fed  in  the  Villages, as  Poultry  and  Geefe.  But 
only  of  fuch  as  the  Herbs,  which  an  uncultivated  Land  doth 
Naturally  produce,  will  fevve  to  fuftain.  They  pafs  their 
Life  either  in  Hunting,  or  doing  nothing.  And  as  they  nei- 
ther Sow  nor  cultivate  the  Earth,  fb  they  make  no  Harveft. 
They  Live  upon  Milk,Cheefe,and  Flefh,  and  have  a fort  of 
Wine,  not  much  unlike  our  Aqua-vitae ; with  which  they 
make  their  Feafts,  and  are  often  Drunk.  In  fhort  they  care 
for  nought  from  Morning  to  Night,  but  to  Drink  and  Eat ; 
like  the  Beafts,  and  Droves  which  they  Feed. 

They  are  not  without  their  Preifts,  which  they  call  La- 
mas, for  whome  they  have  a dngular  Veneration,  in  which 
they  differ  from  the  Oriental  Tartars ; the  moft  part  of 

whome 
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whome  have  no  Religion,  nor  do  they  beleive  any  God.  For 
the  reft  both  of  the  one  and  the  other  are  Slaves,  and  who* 
ly  depend  upon  the  will  of  their  Matters,  whole  Religion 
and  Manners  they  Blindly  follow : Like  in  this  .to  their 
Droves,  who  go  where  they  are  Lead,  and  not  where  they 
ought  to  go. 

This  part  of  Tartary  > Lyes  without  the  Prodigious  Wall  of 
China  about  ioo o Chine fe  Stadia,  that  is  to  lay  more  than 
300  European  Miles,  and  extends  from  the  North-eaft  to* 
wards  the  north. 

The  Emperor  Rides  on  Horfe-back,in  the  Head  of  his  Ar- 
my through  thele  Defert  Places,  & thefe  Steep  Mountains, 
and  far  from  great  Roads,  expoled  all  the  day  to  the  Scorch- 
ings  of  the  Sun,  to  the  Rains, and  to  all  the  Injuries  of  the  Air. 
Many  of  thole  which  had  been  in  the  laft  Warr,  allured  me, 
that  they  had  not  luffered  lb  much  during  all  that,  as  du- 
ring this  Hunting.  In  lo  much  that  the  Emperor,  whole 
principal  Aim  it  was,  to  give  his  Forces  a Breathing,  per- 
formed effebtually  what  he  pretended. 

The  fecond  Realon  he  had  of  undertaking  this  Ju  >rny, 
was  that  he  might  keep  the  weftern  Tartars  in  their  Duty, 
and  to  Prevent  any  purnitious  Defigns,  that  might  be  form- 
ed againft  the  States. 

It  was  for  this  that  he  entred  their  Country  with  lo  great 
an  Army,  and  with  lo  great  Preparations  lor  Warr.  Ha- 
ving carryed  along  leveral  great  Gunns , that  he  might 
eaule  them  to  be  Dilcharged  from  time  to  time  into  the 
Vallies,  and  by  the  Noyle  and  Fire  which  ilfued  out  of  the 
Mouths  of  thole  Dragons,  which  lervedto  ornament  them, 
he  might  call:  a Dread  upon  the  Rout. 

Belides  this  great  Retinue,  he  would  yet  be  accompanyed 
with  all  the  Marks  of  Grandure,with  which  he  was  in v iron- 
ned  at  the  Court  at  Pekin.  To  wit,  with  a Multitude  of 
Drums,  Trumpets,Timbals,  and  other  Mufical  Inftruments, 
which  formed  Contorts  During  his  fitting  at  Table,  when 
he  en  tred  the  Pallace,  or  when  he  went  out.  He  caufed  all 
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thefe  to  march  with  him,  that  he  might  by  this  outward 
Pomp  Aftonifh  thefe  Barbarous  People,  to  ftricke  them 
with  a Fear  and  Refpedt  of  his  Emperial  Majefty. 

For  the  Empire  of  China  never  had  any  Enemies  more 
to  be  feared  than  thefe  Welter n Tartars  ; which  beginning 
‘on  the  caff  of  China  ineompafs  it  with  an  almoff  Infinite  of 
people,  and  keep  it  as  it  were  continually  beleagured  on 
the  North  and  Weft  Tides  thereof;  and  hwas  to  make  a 
Bui  work  againft  their  Incurfions,  that  a Chine fe  Emperor 
in  Antient  times  caufed  this  great  Wall  to  be  Built,  which 
ieperates  China  from  their  Countrey.  I have  palled  it  ro  wer 
times,  and  have  confidered  it  very  attentively.  And  I can 
fay  without  Hyperbolizing,  that  all  the  feven  Wonders 
of  the  World  put  together,  are  not  comparable  to  this 
worke.  And  all  that  Fame  has  fpred  concerning  it  among 
the  Europeans is  far  fhort  of  what  I my  felf  have  feed. 

Two  things  have  more  efpecially  canfed  my  Admiration. 
The  firfl:  is,  that  in  this  long  extent  from  the  Eat  to  the 
Well,  it  paiTes  in  feveral  places  not  only  through  vail:  chain- 
paries,  hut  alfp  above  the  tops  of  exceeding  high  Moun- 
tains, upon  whfeh  it  is  railed  by  little,  & little,  and  Fortifyed 
at  certaine  Intervales  with  great  Towers;  not  diftant  the  one 
from  the  other  more  then  two  flight  lhot.  At  our  return  I 
had  the  curiofity  to  meafure  the  Eight  of  it  in  one  place  by  • 
mcancs  of  an  Inffrument,  and  I found  that  it  was  in  that 
; place  1037  Geometrical feet  above  the  Horizon  ; in  finch  fort 
that  his  hard  to  comprehend  how  hwas  poflible  to  Elevate 
this  Enormous  Bui  work  to  the  hight  we  faw  it,  in  places 
dry  and  full  of  Mountains,  whence  they  muff  be  obleiged 
to  bring  from  a great  diftance  with  Incredible  Labour,,  the 
Water,  Brick,  Morter,  and  all  the  Materials  neceffary  for 
lb  great  a Work. 

The  fecond  thing  that  Surprifed  me  was  that  this  Wall  is 
not  continued  upon  the  fame  Line,  but  bent  in  divers  pla- 
ces following  the  Situation  of  the  Mountains,  in  fuch  man- 
ner that  inftead  of  one  Wall,  one  may  fay  that  there  are 

II  s three. 
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three,  which  Inviron  all  this  great  Part  of  China. 

After  all,  The  Monarch  which  in  our  Dayes  hath  Re-u- 
nited the  Chmefe  and  the  Tartars,  under  one  and  the  fame 
Government,  has  done  fome  things  more  for  the  advantage 
of  the  Security  of  China,  than  the  Chmefe  Emperor  that 
Built  the  long  Wall.  For  after  having  Reduced  the  Wefi- 
ern  Tartars , partly  by  Artifice,  partly  by  Force  of  Armes ; 
He  has  Obleiged  them  to  go  and  rem  aine  at  300  Miles  Difi- 
ance  from  the  Wall  of  China  \ and  in  this  place  he  Difiributs 
to  them  Lands  and  Paftures,  whilft  he  has  given  their 
Conntry  to  other  Tartars , his  Subjects  which  have  their  Ha- 
bitation there  at  prelent : Notwithftanding  which  thefe 
Wefiern  Tartars  are  lb  Powerful,  that  if  they  fhould  agree 
together,  they  might  make  themfelves  Mafters  of  all  China, 
and  of  the  Eaftern  Tartary , Even  in  the  face  of  the  Orien- 
tal Tartars. 

I have  laid,  that  the  Tartarian  Monarch  that  Conquered 
China , uled  an  expedient  for  Subduing  the  Wefiern  Tartars .. 
For  one  of  his  iirft  Cares  was  to  engage  to  his  Interefi  by 
his  Royal  Bounties,  and  by  Demonftration  of  a Singular 
AffeTion,  the  Lamas  ( or  Preifts  ) thele  Men  having  a. 
great  Repute  about  all  thole  of  their  Nation  , eafily 
perlwaded  them  to  Submit  to  the  Government  of  fo  great 
a Prince,  and  ’tis  in  confideration  of  this  Service  done  to  the 
Efiate,  that  the  prefent  Emperor  looks  upon  thefe  Lamas 
with  a Favourable  Eye,  that  hebefiows  Prelents  on  them  ; 
and  that  he  makes  ule  of  them  to  keep  the  Tartars  in  the  O- 
bedience  which  they  owe  him  : Tho7  at  the  Botom  he  hath  ~ 
nothing  but  Dis-efteem  for  their  Perfons,  and  looks  upon 
them  as  a Sort  of  Ignorant  Fellows,  which  have  not  the  leafi  ' 
Tincture  of  the  Sciences  or  Commendable  Arts,  in  which 
without  doubt  this  Prince  fhews  a Wile  Policy,  in  lo  DiR 
guifeing  his  true  Sentiments,  by  thele  Exteriour  Marks  of 
Efieem  and  Goodwdl. 

He  has  Divided  this  Vaftly  extended  Country  into  48* 
Provinces , who  have  Submitted  and  are  Tributary  to  him. 

From 
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From  whence  it  comes  to 'pals.,  that  the  Emperor  that 
Reigns  ' at  prefent  in  China,  and  in  the  one  and  the  other 
Tart  ary  y may  juftly  be  called  the  Greateil  and  moft  Power- 
ful Monark  of  Afia,  having  fb  many  vaft  Eftates  under  him, 
without  being  any  where  interupted  by  the  Territory  of  any 
Forrein  Prince,  and  he  alone  being  as  the  Soule  which 
gives  Motion  to  all  the  Members  of  fo  vaft  a Body. 

For  after  he  had  charged  himfelf  with  the  Government, 
he  did  not  at  all  intruft  the  Care  to  any  of  the  Colaos , nor  to 
any  of  the  great  Men  of  his  Court.  He  has  not  at  all  fuffe- 
red,  that  the  Evnucks  of  the  Palace,  or  any  of  his  Pages, 
or  any  of  the  young  Lords  that  have  been  Railed  by  him, 
fhould  difpofe  of  the  leaff  thing  in  his  Houle,  or  fhould 
Regulate  any  thing  of  them  (elves : which  appears  very  ex- 
traordinary ; efpecially  if  we  examine  what  Cuftomes  his 
Prediceffors  were  wont  to  ufe. 
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He  Chaffiies  with  wonderful  Equity  the  Great  Ones  as 
well  as  the  Inferiors ; he  Deprives  them  of  their  Charges, 
and  makes  them  defcend  from  the  Rank  they  held,  Propor- 
tioning always  the  Penalty  to  the  Heinoufhels  of  their 
Fault.  He  takes  Cognifance  of  the  Affairs  which  are  tranfi 
a£ted  in  the  Royal  Councel,  and  in  the  other  Tribunals,  e- 
ven  to  the  caufing  them  to  Render  to  him,  an  exad  account 
of  the  Judgments  there  given.  In  one  word,  lie  of  himfelf 
Difpofes  and  Orders  all  things  ; and  ’tis  by  reafon  of  the 
Abfolute  Authority  which  he  hath  thus  acquired,  that  the 
greateft  Lords  of  the  Court , and  Perfons  of  the  higheff 
Quality  in  tile  Empire ; even  the  Princes  of  the  Blood,  ne^ 
ver  appear  in  his  Prefence,  but  with  a Profound  Refpedh  . 

But  to  what  remains,  the  Lamas  or  Tartarian  Preiffs,  of 
whome  we  have  fpoken,  are  not  only  refpefted  by  the  Peo- 
ple, but  alfo  by  the  Lords  and  Princes  of  their  Nation,  who 
for  Politick  Ends  teftify  to  them  a'  great  deale  of  Freind- 
fhip  : This  makes  us  fear  that  the  Chriffian  Religion,  will 
hot  find  fo  eafy  an  Entrance  into  the  Weffern  fartary . 
They  are  alfo  very  powerful  upon1  the  Mind  of  the  Queen 
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Mother,  who  is  of  their  Country,  and  who  is  at  Preftiit 
Threefcore  and  Ten  Years  Old  ; they  are  wont  to  tell  her, 
that  the  Secf  ( of  which  Ihe  makes  Profeffion  ) has  no  more 
declared  Enemy  then  us.  And  his  a kind  of  Miracle,  or  at 
lead:  an  extraordinary  Protection  of  God,  that  notwithftand- 
ingthis,  the  Emperor,  who  has  very  much  Regard  and 
Refpect  for  her , has  not  hitherto  ceafed  to  heap  on  us 
Graces  and  Honours,  confidering  us  after  an  other  manner 
than  the  Lamas. 

During  the  Journy,  as  the  Princes  and  the  cheif  Officers  of 
the  Army  went  often  times  to  the  Queen  to  attend  at  her 
Court ; and  that  we  alfo  were  advertifed  to  do  fo  likewife  : 
We  were  willing  firft  to  confult  a Perfon  of  the  Court,  who 
loved  us  very  much,  and  who  fpake  for  .us  to  the  Emperor 
in  our  Affairs.  This  Lord  having  entered  the  Princes  Tent, 
told  him  what  had  paffed,  and  prefently  coming  out  again : 
The  Emperor  ( laid  he  to  us  ) has  given  me  to  under  ft  and  y that 
'tis  not  at  all  neceff ary  for  you  to  attend  the  Queen  as  others  do  y 
which  made  us  to  apprehend  enough,  that  this  Princeffe  did 
not  Favour  us. 

The  id.  Reafon  which  the  Emperor  had  for  making  this 
journy,  was  for  his  Health : becaufe  he  knew  by  Experi- 
ence long  enough,  that  when  he  is  too  long  at  Pekin  with- 
out going  abroad,  he  cannot  avoid  his  being  attacked  by  le^ 
veral  Diffempers,  which  he  prevents  by  means  of  thele 
long  Progreffes.  For  during  the  whole  time  he  never  fees 
any  Woman  ; and  that  which  is  more  furprifing,  there  ap- 
pears not  any  one  in  all  this  Great  Army  , except  thole 
which  are  of  the  Retinue  of  the  Queen  Mother:  ’Tis  yet 
alfo  a Novelty  that  Ihe  has  accompanyed  the  King  this 
Year,  it  having  not  been  praCtiled  above  once,  when  he 
took  with  him  the  three  Queens  as  far  as  the  Capital  City 
of  the  Province  of  Leaotum , to  vifit  the  Sepulchres  of  their 
Anceftors. 

The  Emperor  and  the  Queen  Mother  pretend  moreover 
by  this  Journy,  to  avoid  the  exeeffive  Heats  which  are  in 
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during  the  £)og-i&y$.  For  in-  this 
BktiofTdrtdify  there  Reigns  during  the  Moneths  of  July 
‘•arid- yBdgufiJCo'}c6ld'  a Wind,  efpecially  in  the  Night,  that 
’tis  neceffaryto  put  on  thick  Cloths  and  Furrs.  The  Rea- 
Ton  thatmay  be  aligned  for  this  fo  extraordinary  Cold, 
is  that  fhis'RrigiOn  is  very  much  elevated  and  ful  of  Moun- 
tains : There  is  one  amongft  the  reft,  upon  which  we  con- 
tinually afcended,  for  the  Space  of  5 or  6 Dayes  March.  The 
Emperor  being  derirous  to  know,  how  much  itfurmounted 
thePlains of R^>,  Diftant  about  300  Miles;  at  our  Re- 
turn ( after  having  meafured  the  Height  of  above  a Hun- 
dred Mountains  that  lay  in  our  Road  ) we  found  that  it  had 
3000  Geometrical  Baft  of  Elevation,  above  the  Sea  that  near- 
eft  approached  Pe  km. 

The  Salt  Peter  alfo  with  which  thefe  Countrys  abound, 
may  contribute  to  this  great  Cold,  which  is  fb  Violent,  that 
in  .Digging  the  Earth  to  3 or  ^ foot  deep,  there  are  fetched 
out  Clods  Till  Frozen  and  peices  of  Ice. 

Divers  of  the  Petty  Kings  of  the  Weftern  Tart  ary,  came 
from  all  Sides  for  300  M7<?r,and  fome  for  500  Milesy together 
with  their  Children,  to  Salute  the  Emperor.  Thefe  Prin- 
ces, who  for  the  moft  part  know  none  but  their  own  Na- 
tural Language,  which  is  very  different  from  that  of  the 
Eaftern  Tartary : took  Regard  of  us,  with  Afpeds  and 
Geftures  of  a Goodnefs  very  particular.  There  were  fbme 
amongft  them,  who  had  made  a Journy  to  Bekin  to  fee  the 
Court,  and  who  had  feen  our  Church. 

One  or  two  days  before  we  arrived  at  the  Mountain 
which  was  the  boundary  of  our  Journy, we  met  a Petty  King 
very  aged,  who  returned  from  accompanying  the  Emperor, 
he  feeing  us  ftayed  with  all  his  Retinue,  and  enquired  by 
his  Interpreter,  which  of  us  was  called  Nauboai] , one  of  our 
Servants  having  made  a Signe  that  it  was  I;  this  Prince 
accofted  me  with  a great  deal  of  Civility^  and  told  me  that 
for  a long  time  he  had  known  my  Name , and  that  he  had 
defired  to  know  me.  He  Tpoke  alfo  to  Father  Grimaldi , 
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with  the  Jkne . Marks  ,q|  Aifebtibn. : , Tjie-fe^p^rible  Enter- 
tainment lie  gave  us  in this,  R%ee^nt@^;  ^ gave  feme  .fijeaf 
ion  to  hope  that  our  Religion^  r^gf^nd  Safe  Entrance 
to  thole  Princes,  particularly  if  care  be;  tak,ea  tp/infinuate 
into  the  Minds  of  thole  Princes , by  the  M§ans  of  the 
Mathematicks : Which  if  there;  fhould  ratr  any  :ti^ip:;  be  a 
Defigne  to  penetrate  into,  tdieiiri;County ; Jhe  moft  , Pure 
way  for  divers  Reafons,  ( which  I have  ■ the ' Lejjjbre- to 
Explain  herej  will  be  to  begin  the  Entrance  with  dje  other 
Tartars  more  Remote,  which  are  not  at  all  Subjects  of  this 
Empire,  from  whom  we  may  p.a&  Sftxfo  j|hele,-:adyaneing 
by  little  and  little  towards  China.  p ;-r.  :.y 

During  the  whole  Journy,  the  Emperor  has  continued  to 
give  us  lingular  Tokens  of  his  Good  Will,  (hewing  us  Fa- 
vours in  the  Sight  of  his  Army,  which  he  (hewed  to  none 
befides.  . A...  si  V 

One  time  meeting  us  in  a great  Vally where  we  were 
mealiiring  the  height  and  the  diftance  of  loine  Mountains, 
he  made  a Stay  with  the  whole  Court,  and  calling  tq  us 
from  a great  diftance,  he  demanded  of  us  in  the  Chinefa 
Language,  Hao-mo  ? that  is  to  fay,  are  you  well  in  Health? 
And  then  asked  us  leveral  Queftions  in  the  Tartarean  Lan- 
guage , concerning  the  heights,  of  theft  Mountains  , to 
which  I anfwered  alfo  in  the  lame  Language  \ after  which 
turning  to  the  Lords  that  were  about  him  , he  dilcourled 
with  them  concerning  us  in  very  obliging  Expredions,  as 
I learned  the  lame  Night  from  the  Prince  his  Unckle,  who 
was  then  by  his  fide. 


He  teftified  alfo  his  Afteftdon  to  us,  by  eaufing  often 
meat  to  be  carryed  to  our  Tents  from  his  own  Table, 
willing  allb  that  on  feme  Occafions  we  fhould  eat  in  his  j 
and  every  time  he  did  us  this  Honour,  he  had  a Regard  to 
our  Days  of  Abftinence,  and  of  Falling , lending  us  only 
fuch  Meats  as  we  could  ule. 


The  eldefk  Son  of  the  Emperor  after  the  Example  of  his 
Father,  gave  us  Marks  allb  of  his  Bounty,  for  having  been 
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M)P£  then  i-o  days,  by  reafon  of  a Fall 
from  his  Horle,  by  which  he  was  hurt  in  his  right  Shoulder; 
and  one  part  of  the  Army  in  whicli  we  were,  having  at- 
: tended,  whiilf  the  Emperor  with  the  other  continued  his 
1 Hunting,  he  was  not  wanting  indending  to  us  daily,  and 
I lometimes  twice  a day  dining  this  fpace  , Food  from  his 
I own  Table.  In- fine,  we  lookt  on  all  thefe  Favours  ofthe 
Royal  Family , as  the  Elects  of  a particular  Providence 
which  watched  over  us,  and  over  Chriftianity  , for  which 
we  had  fo  much  the  more  occafion  to  thank  God,  for  that 
the  Affection  of  the  Emperor,  was  never  ib  constantly 
fhewn  to  the  Grandees  of  the  Empire,  nor  to  the  Princes  of 
the  filood. 

As  to  what  relates  to  the  other  Particularities  of  our 
Journy,  they  are  like  to  thole  which  happened  to  us  the 

So  the  Eaftera  T art  ary  7-  which! 
have  fully  difcrifeedin  my  laft  Letter  ; that  is  to  lay,  that 
wb  made  ufe  of  the.  Emperors  Horfes,  and  of  his  Litters, 
that  we  lodged  Lethe  Tents,  and  eat  at  the  Table  ofthe 
Prinee  his  Unckle,  to  tvhome  he  had  particularly  recom- 
mendedigSw  v erb  io  g;l;nupd  on-j  C-Ly.'  .. 7 :J  ■ . 
e During  mdte‘  t£ah;:d;6d^/^;  which  we  had  palled  in 
going  and  returning  ( for  we  did  not  return  by  the  fame 
FLoadd ahecauled  to  be  made  a great  High- way  crols  the 
Mountains  and  the  tallies,,  for  the  Queen  ? Mother  , who 
j w^yihhlGharfibfc^bFec^ufed&llQ:  an  infin  ite  of  Bridges  to 
be  madbioyer  the  Torrents,  las  alib  the  Rocks  to  be  cut, 
mid:the  Points  of  the  Mountains , with  incredible  Pains 
and  Expences  .•  Father  Grimaldi  lhall  deferibe  the  other 
particulars  in  his  Letter.  : i 

As  to  the  behifit  which  the  Religion  may  draw  from 
our  Journy,  I have  Ipoken  ellewherc  ; it  fufiiceth  to  lay 
that  the  Emperor,  to  whole  Will  we  cannot  make  the  leal! 
refiftance,  without  expofing  all  this  million  to  a maflifeft 
Danger,  has  ordered  us  to  follow  him.  I cealed  not  how- 
ever to  fpeak  twice  to  that  Lord  of  the  Court, ‘ who  is  our 
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particular,  Friend,  to  excufems  for  th,e.ct«e  to  come, r jfotn , 
thefe  long  JOurnies,  and  especially,  mho  am  not  of  an 
Age  fit  for  it I tryedjoTo.btain  at  lead:  that  they  would  be, 
contented  to  take  only  one  of  us ; the  Letters  of  our  Fathers 
were  daily  brought,  us  during  the  Joupiy  ,,  and  ! had  the 
convenience  of  writing  to,  them,  by  means  of  the  Carriers 
which  continually  went  to  and  came  From  the  Royal  City  : 
I write  all  this  in  haft,  that  I may,  continue  to  give  you  an 
Account  of  our  Affairs. 

m.  • f mm.L  m a ■ om  mm  m da;;  • - A j ,y'  •.  -7 
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An  Explanation , neceffary  to  juflify  the  Geography 
fuppofed  in  thefe  Letters. 

cm  ; ..  . r.  rmdv/-  Hod}  c?  edif  6t&-  vuu  owifjrf 

IT  may  feem  wonderful,  that  therAuthonof  thefe  Letters 
makes  mention  in  his  former-ofa? kind  of  Warr  between 
the  Oriental  Tartars  and  the  Mofcm/Mes,  ndtwithftanding  the 
extream  diftance,thefe. People  appear  to  be  from  one  another 
in  our  Geographical  Charts;  but  thofe  who  know  Low 'much 
the  Mofcovites  have  extended  the  Bounds  of  the  Empire  along 
.th <t  Tartarian  Sea,  will  :j  ridge-  the  thing defs  difficult  j befides 
thofe  who  have  feen  thefe  Countrys,  have  made  Difeoyeries 
much  differing  from  thofe  which  our  Geographers  iiayeiin- 
fonnedus  of  hitherto.  .&cryla.tplpM?nfeiur. T? ?Ahy$imhfo 
comands  one  of  the  Kings.  Ships,.:  in ? \t^Qp}M,(^:MQnfemr 
LejMdrefcal  d Efreesy  informed  us,  that  having' ferved  in 
Poland , and  having  been  made  Governor  of  a Place  to- 
wards Mofcovy,  the  Mofcovite  Ambaffadors  in  their  returne 
having  paffed  by  him,  and  being  by.  him,  treated  in  fuch 
a manner  as  put  them  into  a very  good  Humor.;  one  of 
them  fhewed  him  a Chart  of  the  Countrys  between  Mofco- 
■vy  and  China  : and  told  him,  that  from  3 Citys  which  he 
fhewed  him,  whole  Names  were  Lopflay  Abafinko,  Nerginf- 
koy  all  3 under  the  Government  of  the  great  Dukes,  tho’ 
Situated  in  the  great  Tart  ary  > there  was  a Way  to  Pekin , 
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which  was  not  more  than  25  or  30  dayes  Journy.  This 
Map  it  ieems  muft  be  kept  very  Secret  in  Mufcovy : for  the 
next  day  the  Muscovite  was  in  dilpair,  for  having  given  it, 
faying  that  if  it  fhould  be  known  he  fhould  come  to  great 
Dammage.  The  Officer  being  come  back  fince  into  France, 
has  given  a Copy  to  the  King,  and  another  to  Monfieur  Le 
Marquis  de  Seignelay.  To  confirme  this  it  may  be  added, 
what  a French  Man  has  writ  from  Mufcovy  within  this  two 
Monthes,  that  they  are  actually  Railing  Troops,  to  go  to 
War  with  the  Qhinefc. 

Some  Obforvalions , and  Conjectures  Concerning  the 
Chinefe  Characters.  Made  by  R.  H.  R.  S.  8, 


WHether  there  ever  were  any  Language  Natural,  I 
difpute  not:  But  that  there  have  been,  are  and  may 
be  artificial  Languages  ’tis  nor  difficult  to  prove.  The  Chi- 
nefe Court  Language  is  laid  to  be  of  this  kind,  invented  and 
Spoken  by  the  Liter ati  and  Mandarins  throughout  the 
whole  Empire  of  China , differing  from  all  the  other  Langu- 
ages fpoken  in  it,  and  I conjecture  it  to  be  nothing  els  but 
the  names  of  the  Characters  by  which  they  write  and  ex- 
prefs  their  meaning,  Arbitrarily  Impofed  by  them,  as  we 
iff  Europe  let  names  to  Arithmetical  Figures,  not  as  we  pro- 
nounce words  written  with  a Literal  Character.  This  I 
Judge  by  comparing  the  Characters  with  the  Names,  Mo- 
nofyllables  or  Words  they  Pronounce  and  Read  them  with. 
Nor  do  they  afcend  above  a Monofyllabical  Name  tho’  the 
Character  be  compofed  of  many  fingle  Chara&ers,  each  of 
which  hath  its  proper  Senfe  and  Monalyllabical  Name,  And 
though  the  meaning  of  each  Character,  be  an  ingredient  in 
the  Notion  of  that  compounded  Character. 

I might 'give  an  infhmce  alfo  in  the  Artificial  Language, 
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invented  by  the  Late  Reverend  Bifliop  of  Chefier,  Dr.  Wil- 
kins, which  in  all  the  accomplifhments  of  Language  doth 
excel  any  one  yet  extant  ; to  which  is  alfo  annexed  a real 
Character,  Legible  into  that  or  any  other  Language  Spok- 
en. By  which  Language  the  Character  and  every  additio- 
nal Mark  is  enable,  and  yet  the  Character  is  not  Litteral 
but  Real,  which  is  more  curious  and  ufeful  than  the  Chinefe 
way.  Great  pitty  it  is  that  Difcourfe  is  not  publifihed  in  La- 
tine,  that  the  Learned  of  Europe , may  think  of  further  Im- 
proveing  it,  and  bringing  it  to  Ufe. 

But  whatever  we  may  judge  of  Language,  tis  pall  diL 
pute  that  Writing  was  ever  Artificial,  how  Antiently  lb  e- 
ver  it  were  in  Ufe,  and  was  the  Invention  of  lome  thinking 
and  Stvdious  Men.  Tis  allb  evident  that  there  have  been 
various  ways  thought  of  for  Exprefling  Significancy,  ac- 
cording to  theleveral  Genii  of  the  Perfbns  that  were  the  In- 
ventors. As  may  be  ghefled  by  the  A Egyptian  Hierogly- 
phicks,  the  Chinefe  Characters,  the  Mexican  Chronology, 
and  the  Literal  Characters  of  feveral  Nations,  each  of  which 
teem  to  proceed  upon  differing  methods,  and  from  differing 
thoughts  of  Invention. 

Which  of  thefe  ways  is  the  molt  Antient,  is  hard  to 
Prove.  The  TEgyptianlMummys  and  Obleisks  prove  a great 
Antiquity  of  the  Hieroglyphicks,  but  yet  the  Chinefe  Chro- 
nology ( if  to  be  credited  ) outftrips  the  ALgyptian  in  pretence 
to  Antiquity. For  the  Chinefe  make  Fohi  the  find  King  of  Chi- 
na to  be  the  Inventer  of  their  Character:  And  account  him  to 
have  Lived  2950  Tears  before  the  time  of  Chrifi , dureing 
all  which  time  they  pretend  to  have  a certaine  and  written 
account  in  their  Book?:  But  their  account  of  the  times  pre- 
ceding, they  eft eem  more  Hypothetical  and  Fabulous ; de- 
pending cheifly  upon  FiCtion  and  Oral  Tradition:  As  you 
will  eafily  beleive,  when  you  underftand  how  many 
years  they  make  it  firice  the  Creation  of  the  World  to  the 
prefentyear  1686.  which  by  the  account  thereof  in  Mr. 
Graves  his  tranflation  of  Vlug.  Beig. will  be  found  to  be  no  lefs 
then  eighty  eight  millions  fix  hundred  and  fourty  thoufand 
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one  hundred  and  two  Solar  Years,  there  having  been  run 
out  fince  the  Creation  8864  Ven.  of  Years  ( every  Ven.  con- 
teining  ten  thouland  fuch  Years  ) and  of  the  prelent  Ven. 
this  Year  1686  is  the  io2d.  Which  account  is  abundantly 
more  extravagant  than  the  ^Egyptian:  But  this  need  not  In- 
validate their  Hiftory  fince  Fohi  \ by  which  it  appears  that 
their  Charader  was  Invented  before  the  time  of  Mofes  a- 
bout  1400  Years,  and  even  before  Meries  the  firft  King  of 
JEgypt  about  500  Years.  So  that  the  Chine fe  Invention  of 
Writing  or  Characters,  feems  to  be  the  moil:  Antient  of 
that  kind.  And  the  Book  Tekirn  (aid  to  be  writen  by  Fohi , 
the  moil:  Antient  Book. 

Thefe  accounts  made  me  the  moredefirous  to  underftand 
'fomewhat  of  the  Reallity  ahd  Truth,  of  what  is  related 
concerning  the  Knowledge  of  Literature  and  Manual  Arts, 
which  thefe  people  of  China  are  faid  to  have  poffeij^d  fo 
long  a time  in  fo  great  Perfedion,  and  without  Alteration 
from  the  Primitive  Inftitutioo,  elpecially  upon  the  account 
of  their  Art  of  Printing,  which  gave  a hint  to  the  Inventors 
of  that  admirable  and  moft  ufeful  of  all  Inventions  ( for  the 
Common  Wealth  of  Learning  ) the  way  of  Printing  herein 
Europe . For  Paulus  Jouius  affirmes  that  the  firft  Occafion 
of  that  Invention  in  Germany,  was  a Germane  Merchant, 
who  returning  out  of  China  into  his  own  Country,  Relat- 
ed what  he  had  obferved  concerning  the  Pradife  of  It  as 
ufed  in  that  Country.  And  tho’  the  Chinefe  way,  be 
wholly  differing  as  to  the  method  of  compofing,  from  what 
was  Invented  and  Perfeded  here:  Yet  inch  an  intimation 
was  enough  to  an  Ingenious  Artift  to  improve  the  firft  Con- 
trivance, and  make  it  more  accomodate  to  the  Literal  way 
of  Writing  with  us:  And  as  our  way  may  podibly  be  now 
brought  to  the  greateft  Perfedion  for  exadnels  and  expediti- 
on,lb  without  doubt  muff  be  their  way  of  Printing  any  thing 
juft  as  it  is  writen,  Since  I find,  that  they  can  Ingrave  their 
Stamps  for  a fheet,  as  fbon  as  one  of  our  Compofiters  can  let 
and  Corred  alheet  of  our  Literal  Charader,  and  when  fo 
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done  one  Man  alone  will  print  off  1 500  Sheets  in  one  day. 
And  though  tis  generally  believed  to  be  much  the  lame  with 
our  Wooden  Cuts  for  Printing,  yet  from  lome  Oblervations 
1 have  made,  I believe  it  to  be  much  another  way  ; of  which 
I fit  all  hereafter  lay  more  when  I difcribe  their  other  Arts 
of  Pottery,  Staining,  Vernifhing,  &c. 

By  a Chinefe  Manufcript,  out  of  which  I tranlcribed  the 
Lords  Prayer  in  the  Year  1666  ( when  it  was  loll ) pound 
that  the  Pronunciations  had  no  Affinity  with  the  ftroaks  of 
the  Cha rafter.  Whence  I conceived  it  was  either  a numeral 
Character  confiding  of  Numbers,  or  elfe  a real  Character, 
but  not  a Literal,  unlefs  it  were  a Litteral  Character  of  lome 
other  Language  than  thatby  which  it  was  Pronounced, 
whole  pronountiation  is  loft  though  the  Significancy  be  re- 
teined,  as  if  one  lliould  Read  what  is  written  in  Hebrew  S3S 
>02)  into  the  Latine  or  Roman  Language,  In  Principw 

C reavit  inftead  oi  Brafit  bra . or  Berefith  Bara  according  to 
■the  Maforetha. 

Since  that  time  I procured  from  China  a Dictionary  of  the 
Court  Language,  (as  I found  it  writen  upon  by  theperlon 
that  Pent  it  me  from  thence  ) But  this  whole  Book  ( which 
I found  was  Printed  ) confided  only  of  the  Chinefe  Char  afters 
without  any  interpretation, or  Pronuntiation, however  by  the 
help  of  the  pifturs  of  that,  and  a Chinefe  Almanack,  I quick- 
ly found  out  their  Characters  for  numbers  and  their  way  of 
Numeration,  together  with  the  Figure  and  ule  of  their  A- 
bacm  or  counting  Board,  for  performing  the  Operations  of 
Arithmetic}? , which  X find  pretty  near  to  agree  with  that  of 
the  Antient  Romans  ( A Delcription  and  Pifture  of  which 
is  given  by  Vrfwus , Pignonm  and  Ve  If  eras ) lave  only 
that,  inftead  of  pinns  and  Hiding  Groves  of  the  Romane , the 
Chinefe  Abacas  hath  Strings  or  Wires  and  Beads,  to  Hide  up- 
on them ; and  that,  inftead  of  four  pinns  for  Digits  or  Unites, 
the  Chinefe  hath  5 beades : So  that  it  may  leem  to  argue 
that  the  Chinefe  abacus  was  defigned  for  a Duodecimal  Progre- 
ffion : Whereas  that  of  the  Romans  was  defigned  for  the  De- 
cimal* 
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One  thing  is  remarkable  in  the  Glhinefefh&t  I find  the  places 
in  the  abacus  to  lie  horizantal , and  their  firft  place  to  be  that 
next  the  left  hand,  which  1 judge  was  alio  the  firft  in  their 
old  way  of  reading,  much  the  fame  with  ours,  though  their 
other  Characters  are  erected  ( as  I fhall  by  and  by  fhew  ) 
from  the  pofture  of  Writing  and  Reading,  which  I conject- 
ure they  did  at  firft  make  ule  of,  and  what  does  yet  further 
1 agree  with  this  conjecture,  is  Remarkale  in  the  newly  men- 
tioned Treadle  of  VlugBeig,  That  whereas  the  way  of  Writ- 
ing and  Reading  ufed  by  the  Arabs,  was  from  the  right  to 
the  left,  the  firft  place  or  the  place  of  Units  in  their  Nume- 
ration, was  that  next  the  right  Hand  ; and  fo  came  firft  to 
be  read  : as  did  that  of  China,  who  as  I conceive  read  the  con- 
I trary  way,  from  the  left  to  the  right. 

It  appears  therefore  by  this  remark  that  we  received  this 
way  of  expreffing  Numbers  from  the  Arabians , for  that 
we  keep  the  lame  pofture  or  poflition  of  places  with  them, 
though  our  progrftion  in  Writing  and  Reading  be  the  con- 
trary way.  And  though  we  now  Read  them  aifo  in  the  or- 
der they  are  fet,  twenty  one,  twenty  two,  thirty  fix,  forty 
eight,  yet  we  retaine  alfo  the  other  way  of  Pronounce- 
ing,  viz,  one  and  twenty,  two  and  twenty,  fix  and  thirty, 
eight  and  forty,  Ne. 

Now  as  the  Chinefe  and  Roman  Abacus  do  much  agree  lave 
only  that  they  proceed  contrary  wayes,  fo  doth  their  way  of 
expreffiog  Numbers  by: Letters  or  Marks,  one  ftrokeor  line 
dignifying  one,  two  lines,  two,  three  lines,  three,  a crofs 
ten,  two  croffes,  twenty,  three  crolfes  thirty,  and  lo  on- 
wards to  a hundred,  which  they  exprelfed  by  a Iquare  mark, 
and  a crols  with  a ftroake  added  for  a thouland,  as  will  ap- 
pear by  the  Table  anexed.  And  though  the  Characters  are 
not  all  the  fame  ; yet  the  order  Sr  method  of  one  agrees  very 
near  with  that  of  the  other,  efpeciallyif  I may  be  allowed 
my  fuppofition,  that  tht  Primitive  way  of  Writing  and 
Reading  with  the  Chmefe  was  Horizontal,  and  like  the 
j Greek  and  Latine  or  Europian  way.  Now  that  thefeare  pro 
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pcrly  numeral  Figures  or  Characters,  is  manifeft'  from 
this,  that  they  have  alfo  word  Characters  for  every  Num- 
ber, And  they  can  (in  the  fame,  manner  as  the  Romans 
could  )cx  prefs  a Number  by  their  numeral  Charactars  or 
Marks,  and  b.y  their  Litteral  or  word  Characters ; for  as  one 
fingle  ftrokc  fignifyes  one  or  the  firft,  fo  does  the  Character 
( in  the  plate  marked  with  E ) fignify  the  fame  thing,  that  is 
on©  or  the  fir  it. 

Having  thus  difcovered  their  Charaders  for  Numbers,  and 
their  way  of  N umeration,  I was  next  defirous  to  underhand 
ibmething  concerning  their  Language  and  Character, 

Upon  Perufing  all  the  Accounts  I could  meet  with  in 
Books,  I found  very  little  fatsfadion  as  to  what  I principally 
inquired  after,  which  was  firft  concerning  the  Method  of  the 
Character, whether  it  confifted  of  a certain  Number  of  Marks 
Methodically  difpofed  like  Letters  in  a Literal,  or  like  Num 
bers  in  a Numeral  or  like  Radicals  in  . CompOlite  8c  Decom- 
pofite  Derivations  ■?  ftis  faid  to  be  Legible  into  a great  many 
Languages  confiderably  different  one  from  another,  but  how 
this  iseffeded  is  not  related,  only  his  faid  that  the  marks  are 
of  the  Nature  of  our  Arithmetical  Figures,  (which  are  be- 
come altiioff  Uiiiverlal  at  lealf  to  us  here  in  Europe,)  and  fe- 
Condly,  concerning  the  Number  of  thefe  Charaders  ? to 
which  I found  as  little  fatisfadion,  for,  by  fome  Relations  I 
found  that  there  were  120000,  by  others  80000  and 
by  others  60000.  And  that  a man  muff  be  able  to  remember 
to  Write  and  Read  at  left  8000,  or  iQooo,before  he  \yill  be  a- 
able  to  cxprefs  his  meaning  thereby,  & that  it  is  the  bufinels 
of  a Mans  whole  Life  to  be  throughly  underfta nding  in  the 
whole  Charader;feeming  tointimate  that  the  Charaders  are 
Immethodical,  and  there  are  as  many  Primitive,  Charade, rs  as 
Words.  Others  tell  us  of  various,  kinds,  of  Charaders' which 
have  been  in  ufe  in  feveral  Ages.  The  firft:  they  fay  were.  Hi- 
eroglyphic al  like  the  j. Egyptian  or  Mexican  confiding  of  the  Pi- 
dures  of  Animals  h Vegetables.  But  that  thelaft:  are  made  up 
of  Lines  & Poin  ts,t hat  they,,  have  no  fiach  thing  as  Letters  or 
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Syllables, but  every  diftinQ:  word  & notion  has  a diftinfl  Cha- 
racter, & that  all  are  primitive  or  in  compofit,So  that  if  C de- 
fines Dictionary  were  tobe  translated  into  the  Chmefe , ’twere 
neceftary  to  have  as  many  diftincBRadical  Characters  as  there 
are  words  therein  to  be  found. which  accounts  dofeem  toinfin- 
uate  that  this  Character  is  the  moft  Difficult,  & the  moft  per- 
plexed  peice  of  Learning  in  the  World,  & depends  wholy  up- 
on the  ftrength  of  the  memory  in  retaining  the  form  & fignifi- 
; cation  of  a perplexed  fcraul.  But  whether  they  who  gave 
us  thefe  accounts  did  do  it  knowingly, is  much  to  be  doubted, 
f my  own  observations,  at  leaf!,  make  me  think  otherwife. 

I have  not  yet  been  able  to  procure  Sufficient  helps  to  In- 
form my  Self  of  the  whole  Art  of  Writing  and  Reading 
| the,C hm^fe  Character,  and  I fear  the  Relations  I have  hither- 
to met  with  concerning  it,  were  written  by  ffich  as  did  not 
well  under  ft  and  it,  however  from  fuch  helps  as  I had, 
what  I collected  or  do  conjecture,  I Shall  here  relate.  The 
belt  help  I had,  was  the  Perufal  of  feme  Books  Printed 
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in  China,  with  the  Pronuntiation  and  Signification  of  the 
Character  in  Latine  Letters.  By  thefe  Books  then  I obferved, 
Firft,  that  every  one  of  their  Characters  whether  confifting 
of  more  or  fewer  ftrokes  or  marks,  were  comprifed  within  a 
certain  fquare  fpace,  which  is  proportion’d  according  to  the 
bignefs  of  the  Size  or  manner  of  Writing,  they  defigne  there 
to  make  ufe  of,  not  that  the  whole  Square  is  filled  with  eve- 
ry Character,  but  that  no  part  of  that  Character  does  exceed 
the  Limits  of  that  Square,  lb  that  though  the  Character  have 
but  one  fttoak  it  takes  as  much  room  in  the  line  as  another 
that  hath  20  or  30  feveral  marks,  fothat  their  Characters  are 
moft  exactly  ranged  in  Rank  and  File,  not  unlike  our  Num- 
bers  in  Arithmatick. 

Notwithstanding,  which  I find  they  do  vary  the  bignefs 
of  the  Character  upon  Several  Occasions,  as  in  the  Titles  of 
Books,  in  the  Titles  of  the  Chapters  or  Sections,  in  the  Com- 
ments Explications  or  Notes,  and  upon  feveral  other  occaff 
ons  of  Variety,  which  they  do  at  Pleafure  with  their  Pencil, 
as  we  ufe  variety  of  Letters  in  the  Printing  of  a Book,  The 
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Titles  of  Books  are  generally  in  very  large  Characters,  6 or 
8 times  as  big  as  thofe  of  the  Book,  the  Explication  notes  * 
of  the  bignels,  the  contents  ufually  twice  as  big,  and  the 
like  variety  on  feveral  other  occafions.  I have  met  with  alfo 
three  feveral  kinds  of  Characters,  the  mod:  ufual  is  the  fixed 
or  fet  fquare  form.  The  fecond  fort  is  the  Running  hand  in 
which  the  orders  of  the  Courts  are  written  by  their  Secreta- 
ries, of  which  I have  been  3 or  4 kinds,  in  which  the  Pencil 
is  never  taken  off  till  the  whole  Character  be  Finifhed,  and 
lometimes  2 or  3 are  all  written  without  break.  The  third 
ieems  to  be  feme  what  like  the  flourifhing  great  Letters  ufed 
by  Scriveners  at  the  beginning  of  Deeds,  and  by  the  Ger- 
mam  in  the  beginning  of  Chapters  and  Sections.  They  are 
compounded  of  the  lame  ftrokes  as  the  let  Character,  but 
modulated  and  fhaped  a little  otherwile  to  make  them  ap- 
pear the  more  beautiful  & regular.  A Specimen  of  each 
of  thefe  three  are  in  the  plate.  This  third  is  made  life 
of  for  Epitaphs  and  other  Infcriptims  on  Buildings  or  Mo- 
numents. Thefe  3 forts  I may  call  the  three  general  kinds 
of  w riting, but  there  is  to  be  found  an  almoft  infinite  varietv 
of  forms,  which  men  ufe.  This  will  be  the  more  eafie  to  be  be- 
lieved,when  we  confider  that  the  Printed  Characters  are  ex- 
actly the  lame  with  the  written,  inlbmuch  that  every  va- 
riety in  each  Broke,  line  or  point,  that  is  or  can  be  made 
with  the  Pencil,  is  perfectly  expreiTed  in  the  Impreffion, 
and  the  forme  mode,  or  hand,  as  we  call  it  of  every  Writer 
is  exhibited  lb  curioully,  that  I think  it  hardly  pollible  to 
be  performed  after  the  way  of  wooden  Cutts  as  Authors  af- 
firms it  is,  but  mult  be  done  after  the  Method  of  our  Copper 
c-utts,  printed  by  a Roule-prels,which  the  way  of  expreffing 
the  Running  or  Court-hand,  does,  I conceive  moft  evidently 
demonftrate,  and  from  divers  Circumftances,  I could  evi- 
dently make  appear  from  the  Book  it  felf,  which  I cannot 
fb  well  exprels  in  writing.  Their  Paper  is  generally  very 
thin  and  fine,  and  very  traniparent,  but  brown,  lo  that 
what  ever  is  W ritten  or  Printed  on  it,  is  almoft  as  Legible 
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on  the  back,  as  on  the  forefide  which  is  of  great  ufe  in  the 
cutting  of  their  (lamps.  And  thence  they  never  write  or 
print  on  both  (Ides  of  the  fame  leaf  but  only  on  one,  and  to 
make  the  leaf  appear  printed  on  both  (l  ies  they  double  the 
fheet  with  the  printed  (ides  outwards,  and  putting  the  fol- 
ded part  forward,  they  fow,  bind  cc  filch  together,  all  thefe 
fheets  by  the  cut  edges,  and  upon  whole  fheets  indead  of 
fingle  leaves ; juft  in  the  lame  manner  as  the  plate  annexed 
to  this  difeourfe  is  printed.  They  begin  the  book  on  the 
top  of  the  right  hand  fide  of  the  page  that  is  next  the  right 
hand,  and  they  read  downwards  to  the  bottom,  then  begin 
the  next  line  towards  the  left  hand  at  the  top,  and  fb  read 
to  the  bottom,  and  To  proceed  to  the  end  of  the  book.  But 
tills  I fuppofe  not  to  be  the  primitive  or  firft  way  of  writing 
or  reading.  The  Title  of  the  Book  is  fet  firft  upon  a whole 
Leaf,  ufually  of  a thicker  Paper,  and  Tome  Title  is  like  wife 
written  upon  the  folding  or,  edge  of  every  Sheet,  where  is 
fet  alfo  the  Number  of  the  Book,  and  the  number  of  the 
Sheet,  half  of  which  appears  on  one  fide,  and  half  on  the 
other  fide  of  the  fold. 

As  to  the  CharaTer  it  felf,  ( I find  by  all  the  bo  As  and 
writings  I have  yet  met  with  of  that  kind)  that  each  of 
them  is  made'  up  of  a certain  number  of  ftrokes,  lines,  or 
marks,  which  are  very  diftinct  from  each  other  in  their 
fhape  and  pofition*  and  by  reafen  that  thefe  are  fingle 
ftrokes,  and  as  I conceive  uncompounded,  I think  they 
may  be  called  the  Letters,  Elements,  or  Particles,  out  of 
which  the  more  compounded  Characters  are  conftructcd  or 
contexed.  Thefe  are  the  firft  kind  of 'which  there  are  but 
a very  few.  And  I think  thole  I have  deferibed  in  the  i ph 
line  of  the  Plate  are  all. 

Two,  three,  four,  or  more  of  thefe  joy nd  together  in  a 
certain  order  and  contexture  ( in  the  doing  of  which  there 
is  a great  Regularity  and  order  obferved,  which  is  not  va- 
ryed  from,  and  all  within  the  regular  (quire  (pace  ) I con- 
ceive do  make  Syllables  or  Primitive  Radical  Characters, 
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each  of  which  have  a primitive  (Ingle  or  diftinct  notion  or 
fignification  as  well  as  found,  which  is  made  much  ufe  of 
in  the  more  compounded  Characters  or  Words.  Of  this 
kind  I take  the  Figures  of  the  Numbers  to  be:  Ifatleaft 
they  are  not  fingle  Letters  like  the  way  of  expreffing  Num. 
bers  in  the  Hebrew  Greek  drabick,  &c,  Languages,  for  though 
there  may  be  two  or  three  of  the  fingle  ftrokes  joynd  toge- 
ther into  a compound  Character,  it  hinders  not,  but  that 
it  may  ftill  fignify  a Letter,  as  in  the  Greek  A.A«A.i.r-n.T.  In 
the  Runick  j where  every  Letter  hath  one  upright  line  and 
feme  other  additional  marks : In  the  Roman  LL.F.E.O.Q/V. 
Y:  Or  it  may  fignify  a Syllable  as  in  the  JEt  biopick , and  in  the 
Hmfcret , and  Sunfcrit  Languages  and  Characters  : The  firft 
of  which  being  the  Brackmans  Character  we  find  in  P.  Kjr. 
cher  s China  llluftrata,  delcribed  by  P.  Roth  who  ftudyed  it  7 
Years  ; and  the  lecond  ( being  a Literal  Character  ufed  over 
all  India  by  the  Merchants  ) I have  (een  in  a Tranlcript, 
brought  lately  out  of  India  by  a very  Worthy  Gentleman 
who  lived  there  many  Years,  and  had  the  curiofitv  to  caufe 
to  be  tranferibed  and  tranflated  alio  into  Englifh,  A Dictio- 
nary of  their  Language  in  their  own  Character:  who  did 
me  the  favour  to  let  me  peruke  it. 

In  which  Characters  or  ways  of  Writing  a Vowel  is  al- 
ways joynd  with  a Confonant  into  one  compound  Character 
to  make  it  effable.  And  then  the  fingle  ftroaks  may  beta- 
ken for  fingle  Ineffable  Letters  as  are  the  Conlbnants,  and 
the  Compofition  of  two  or  three  ( of  which  one  at  leaft  may 
be  a Vowel ) will  make  Syllables. 

Of  this  kind,  there  are  not  fo  many  in  the  whble  Chine [e 
CharaCfer,  but  that  it  will  be  eafy  enough  to  affigne  each  a 
proper  Monafyllable  which  fhall  only  have  one  or  two  Con- 
fonants,  and  one  or  two  Vowels : That  is  the  Conlbnants 
together  and  notleparate,  either  both  behind  the  Vowel  or 
Vowels,  if  it  be  a diphthong  or  both  after  it  or  them. 
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Of  this  kind,  I underftand  there  are  about  500.  probably 
8x8x8.  or  512.  I could  enumerate  a great  many,  and  give 
you  alfo  the  name  or  words  by  which  they  are  pronounced 
as  alfo  their  fignification,  but  ( as  I faid  before  ) firft,  I con- 
ceive the  prelent  Chinefe  Language  to  have  no  affinity  at  all 
with  the  Character,  the  true  primitive,  or  firft  Language, 
or  Pronunciation  of  it,  haveing  been  loft-  And  focondly, 
I want  fome  further  help  to  make  a full  and  compleat 
Difcovery  : what  I have  learnt  from  the  Book  of  Fohi  I 
fhall  give  the  next  opportunity  ; which  will  explain  the 
reafon  of  the  multiplication  of  8.  and  the  order  and  method 
of  places  in  the  Letter  or  word  Square. 

The  third  fort  of  Chatacters,  is  a decompounded  fort  be- 
ing made  up  of  two  three  or  more  of  thole  of  the  fecond 
kind,  diminifht  proportionably  in  their  fize,  either  as  to 
their  length,  or  bredth,  or  both,  from  what  they  have  in  the 
lame  Writing  when  they;  : are  {ingle  and  fill  up  the  whole 
Letter  Square  or  Words  Square.  For  there  being  feveral  of 
them  to  be  crouded  together  within  the  lame  Square,  accqr- 
ding  as  there  are  more  in  number,  fo  they  are  always  more 
fqueezed  together.  In  this  Decompouud  fort,  there  is  a Re- 
gular order  oblerved  in  the  placing  of  the  leveral  Characters 
pf  the  2 d.  fort ; there  being  fome  that  are  always  on  the 
Left  fide,  fome  always  on  the  Right,  fome  at  the  top,  fome 
at  the  bottom.  Of  which  I doubt  not  but  that  they  have  a 
certain  Regular  Method,  which  had  we  Dictionarys,  ex- 
plained would  be  eafie  enough  to  be  Difoovered. 

This  method  alone  of  crouding  together  all  the  Charact- 
ers ( how  many  foever  go  to  make  up  the  decompounded 
Character  ) into  one  Iquare  ( which  is  of  the  lame  fize  for 
the  molt  Simple  and  for  the  mod:  Compound  ) feems  to  be 
the  great  Singularity,  by  which  the  Chine fe  Characters  dif- 
fer from  thole  of  all  the  reft  of  the  World.  And  this  I con- 
ceive has  been  the  Reafon  why  all  People,  and  poffibiy  even 
the  very  Chinefe  thcmlelves  have,  and  do  beleive  it  to  be.  a 
Real  and  not  a Literal  Character ; For  if  the  Primitive  Lan- 
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guage,  or  Pronunciation  of  the  Chara&ers  be  loll  ( as  I con- 
ceive it  is  ) and  that  the  difpofition,  order,  method,  tex- 
ture, or  manner  of  placing  the  more  Simple  in  the  more 
Compounded  Characters  be  alio  loft,  forgotten,  or  not  un- 
derlfood  ; then  the  whole  Characters  becomes  a Real  and 
not  a Litterai  Character : And  an  Immethodical  one  to  fiicli 
as  want  a method,  that  mull:  be  learnt  by  roat  and  depend 
wholy  upon  the  ilrength  of  the  Memory  to  retain  it.  But 
I conceive  it  might  be  at  lirft  either  a Litterai  Character, 
and  lb  the  whole  fquare  Character  was  compofed  of  lb  ma- 
ny diftinct  Letters- or  .(Syllables',  which  compofed  the  word 
llgnifyed  thereby  ; And  lo  there  might  be  a regular  order 
of  placing  theiex Letters  in  the  Character,  That  is,  that  the 
whole  fquare  being  divided  into  lo  many  parts,  there  was  a 
Rule  which  was  the  lirft  2d.  3 d.  and  4 th,  place  ; fo  that  there 
being  placed  in  thole  the  feveral  Letters  that  made  up  the 
word,  according  to  the  order  they^had  in  the  word,  it  was 
eafy  by  that  Rule  to  Decipher  the  laid  Character,  and  thence 
to  linde  the  word  and  the  Signification,  As  Regularly  as 
if  the  Letters  had  been  written  one  after  another,  as  .moft 
other  Litterai  Characters  we  know  are  at  this  day  written. 

Or  Secondly,  it  might  be  a Real  Character  conlifting  of 
divers  Marks  or  Letters,  that  exprffed  fo  many  limple  No- 
tions, feveral  of  which  joyned  together  might  make  up  the 
more  compounded  Characters,  of  which  I have  added  fbme 
examples  in  the  Plate  which  may  be  alfo  made  Litterai  and 
Pronouncable,  tho’  that  confideration  were  not  made  ufe  of 
when  they  were  firft  invented.  What  things  I have  Obferv- 
ed  in  my  Chinefe  Books  that  feem  to  refpect  this  method,  I 
will  give  more  particulers  of  by  the  next  opportunity, 
by  Printing  a Specimew  of  the  Book  Ye-kim  which  explicat- 
ed by  thefe  Notions  will  I conceive  appear  more  Intelligible, 
than  by  the  accounts  we  find  given  of  it  by  the  Chi/iefe  com- 
mentators, and  thofe  that  have  tranflated  them  into  Latine, 
who  feem  not  to  have  underftood  the  true  deftgn  thereof:  for 

both 


both 


[ 75  ] 

the  Chmefe  and  'Europew.  Commentators  afTert  it  to  be 
a Conjuring  Book,  or  a Book  to  tell  Fortunes  by,  and  to  be 
made  ufe  of  by  the  Chmefe  for  that  purpofe ; whereas  by  the 
Snail  Spcimen  I have  leen  of  it,  I conceive  it  to  contain  the 
whole  Ground,  Rule  or  'G  rammer,  of  their  Character,  Lan- 
guage and  Philoibphy,  and  that  by  the  underffanding  of  it, 
the  Foundation  and  Rule  of  their  Language  and  Chatacter, 
may  be  without  much  difficulty  Decipered  and  Underftood. 

llie  prefent  ule  of  this  Character,  I conceive  to  be  diffe- 
ring from  what  it  was  at  fir  id,  both  as  to  the  pofition*  of 
Writing  and  Reading  it,  and  as  to  the  Expreffion  and  Pro- 
nunciation thereof, 

For  the  way  of  Writing  and  Reading  it,  I conceive  might 
at  firfir  be  exactly  the  lame  with  that  of  the  Greeks , Romms , 
Englifb'  and: all  other  European  Nations,  and  alfb  the  ALtby- 
cpick  and  Coptick.  That  is,  they  began  at  the  the  top  of  the 
Page  towards  the  left  Hand,  and  lo  proceeded  towards  the 
right  in  the  Horozontd  Line  to  the  end  of  it,  and  then  be- 
gan at  the  left  end  of  the  next  line  under  the  firft  and  pro- 
ceeded with  that  in  the  lame  manner,  and  lb  with  the  next 
under  that  and  all  the  remaining.  Continuing  to  Write  the 
words  of  the  line  towards  the  right  Hand,  and  the  lines  of 
the  Page  one  under  another  till  the  whole  Difcourle  were 
compleated,  joyning  leaf  to  leaf  one  under  another,  after 
the  fame  manner  as  the  Roules  are  at  prelent  Writ,  and  as 
the  Volumina  were  of  the  Antients.  And  to  make  the  parts 
of  the  Volume  to  be  the  more  eafily  to  be  come  at,  without 
the  trouble  of  Routing  and  unrouling  as  the  Ancient  Romans 
did, and  we  do  with  our  Roules  they  contrived  to  fold  them, 
like  the  folds  of  a Fan,  forwards  and  backward:  audio 
Hitching  them  tagether,that  the  written  fides  might  lye  out- 
wards, and  open  freely  one  from  another,  and  the  fair  Tides 
might  meet  together,  It  came  to  make  the  prelent  form  of 
their  book,  which  being  laid  as  we  generally  place  our  books 
before  us,  they  leem  to  begin  at  the  top  of  the  page  on  the 
Right-hand,  and  to  proceed  to  the  bottom,  and  then  at  the 
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top  of  the  next  line  towards  the  Left-hand,  and  delcend  as 
in  the  former  ; proceeding  in  this  order  with  all  the  reft, 
which  way  mult  needs  be  very  Inconvenient  for  writ  ng, 
however  they  may  ufe  their  Pencil  differing  from  our  Fen. 
Though  there  be  a way  of  Writing,  from  the  top  to  the 
bottom  of  the  Page,  which  is  very  convenient  for  Writing 
the'Syriach,  Us  alio'  for  Writing  Latiiie,  Eriglifh,  or  Greek 
Where  the  Writing  is  to  be  ufed  for  cutting  the  ftamps  of 
Wood,  or  Graving  of  Copper  Plates  with  the  fame  Cha- 
racter for  Printing,  in  which  Cafes  the  Letters  muft  be 
written  backwards. 

Secondly,  as  to  the  Pronounciation  of  this  Character, 
by  the  Court  Language,  or  by  any  other  now  ufed,  I con- 
ceive it  to  be  wholy  differing  from  that  of  a Litteral  Cha- 
racter, that  is  from  being  pronounced  or  fpoken  according 
to  the  Marks  or  Figures  thereof,  whether  they  be  fimple  or 
compounded  and  made  up  of  Smple  Characters  ( though 
there  are  fbme  inftances  of  affinity  in  Characters  and 
Words.  ) The  reafbn  of  which  differing  pronounciation  I 
conceive  may  have  proceeded,  partly  from  the  lofs  of  the 
Primitive  Language,  for  which  it  was  made,  partly  from  a 
moft  inconvenient  affectation  of  Monafyllabical  Words  in 
this  Court  Language,  to  help  the  poverty  of  which,  they 
are  fain  to  make  one  Syllable  to  fignify  many  differing  No- 
tions, to  do  which  they  have  introduced  a kind  of  Mufical 
toning  or  accenting  of  each  of  them,  and  that  not  Angle  but 
compound  of  two  or  three  tones  to  each  fignification  of  eve- 
ry one  of  thefe  Monafyllables  : Partly  from  the  ufing  of  this 
way  of  Writing,  by  divers  Nations  of  Differing  Languages, 
who  minding  only  the  Figure  .and  Signification,  Read  it. 
into  tlieir  own  Mother  Tongues,  as  we  in  Europe  do  Arith- 
metical Figures  : and  partly,  alfo  from  the  omiffion  of  molt 
Grammatical  Diftinctions,  the  fame  Character  ferving  for 
Subftantive  and  Adjective,  Singular  and  Plural,  in  all  Cafes, 
( fave  only  they  have  fbme  Characters  for  Particles  as  of  and 
to  in  Eriglifh  )for  the  Verb  in  all  Tenfes,  and  numbers,  &c. 
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for  the  Abftract  and  the  concrete  Signification , and  for 
divers  Metaphorical ; if  atdeaft  the  Interpretation  I have 
met  with  in  the  Books  I have  perilled  be  exact : Partly, 
alfo  from  the  Syntaxis  of  them,  it  being  neceffary  to  con- 
fider  the  whole  Sentence  to  Difcover  which  Part  of 
Speech  each  Character  is  of,  in  that  Sentence,  wherein  the 
order  and  pofitions  of  the  Characters  to  one  another,  for 
which  they  have  Rules,  hath  its  Signification:  And  laftly, 

from  the  lols  of  the  very  Notion  of  a Literal  Character , 
whence  for  the  Expreffing  of  Proper  Names,  they  are  fain 
to  make  ule  of  leveral  Characters,  whofe  foniids  or  words 
come  neareft  to  the  founds  of  the  Syjlables  of  that  Name, 
as  in  the  Plate  van.  for  Adam.  Jovan 

Now,  though  X conceive  this  Character  is  not  Etfable 
properly  as  a Literal/Chata&er  by  any  of  their  prelent  Lan- 
guages, And  though  poffibly  it  might  be  at  firft  a Real 
Character,  that  is  each  of  them  compounded  of  fuch  ftrokes 
or  marks  as  by  their  Figures  Pofitions  and  Numbers  in  the 
Square,  denoted  the  leveral  Philolophical  Ingredients,  that 
made  up  the  Notion  of  the  whole  Character,  as  the  book 
Te  Kjm  leems  to  (hew  by  giving  Rules  as  I conceive  for  the 
Order  and  Significancy  of  places  in  the  Square,  &c.  Yet  I think 
it  not  difficult  to  make  it  a Litteral  or  at  leaft  a Syllabical 
Character,  and  Legible  into  a Language  lome  what  after  the 
manner  of  the  Univerlal  Character  I mention’d  before.  And 
tho’  this  would  not  be  the  Primitive  Language  for  which  it 
was  made,  yet  for  the  prelent  ules  of  it  (thechiefeft  of 
which  is  theaffifting  and  refrelhing  the  memory,andhelping 
the  imagination ' by  proper  founds)  it  might  be  as  good: 
wherein  the  firigle  Characters  might  be  Monolyllables  and 
the  compounded  difyllables  trilfyllables,  &c.  According  to 
the  Number  and  Order  of  Simple  Characters  in  the  Square 
of  the  Compounded.  And  I am  apt  to  think  that  the  pre~ 
fent  pronounciation  of  Languages,  as  of  Hebnwfyrhck  A- 
r'dick  Greek  and  Lam  or  any  other  Lange  agethat  has  been 
■ i ; ' • : - ■ ■ ;c  ';'fo 
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fo  long,  written,  may  be  as  much  differing  from  what  it  was 
2000  Years  fince,  as  an  Arbitrary  one  now  invented,  and 
grounded  on  the  Letters,  might  polfibly  be.  And  fucli  an 
Arbitrary  pronounciation  if  generally  agreed  upon  might 
lerve  As  well  for  a help  to  learn  the  Signification  of  words, 
or  Word  CorrAi  net  tons  of  Characters,  asif  we  now  fine w the 
exact  Primitive  Pronounciations,  as  Critically  as  the  Mafo- 
rctha  are  Paid  to  have  done  that  of  the  Hebrew ; andpofiibly 
alio  Much  Better , for  that  by  fuch  a one  a great  many  Irre- 
gularities and  Difficulties  of  Pronounciation  (which  are  to 
be  found  in  all  Languages  now  fpoken  ) might  be  omitted, 
and  the  whole  made  exactly  Regular  and  eafiy,  as  might  be 
fhown  in  the  Hebrew  and  Greek , and  efpecially  in  the  Ara- 
bs ck,  whole  difficulties  are  fufficiently  manifefted  by  Alpba- 
betn?n  Ard%um,  Printed  at  Rome  1 592.  Now  as  by  fuch  a, 
Langriage  the  Character  - might  be  made  Effable  without 
Muncai  Tones  or  Difficult  Afpirations,  fo  had  we  Dictiona- 
rys  of  the  Signification  of  the  Characters,  we  might  as  foon 
learn  the  Chmefe  Character,/  as  we  can  Lattne,  or  any  other 
Language  to  be  Learnt  byTOokfand  nobby  Speaking. 


IM  P RI  M A TIIR, 

JohnHoskyns  Vice  T}  R.  S. 
July  17  th  1 <58  6. 


Printed  by  J.  Str eater , and  are  to  be  fold  by  Sam.  Smith 
at  the  Sign  of  the  Pr  inces's  Arms  inSt.P/z/Ts  Church  yard. 
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TRANSACTIONS. 


May  the  25th.  1686. 


THE  CO  N T ENT  S. 

I.  \ N Account  of  an  Engine  that  Con  fumes  Smoak,  flown 
ii  lately  at  St,  Germans  Fair  in  Paris ; Communicat'd 
by  Mr.  Juftell.  R.S.S.  2.  An  Extra  A of  the  Journals  des  Sea- 
vans  of  April.  2 2. ft,  N.  1686.  giving  an  account  of  two  new 
Satellites  of  Saturn,  difeovered  lately  by  Mr.  CaJlini,  at  the 
Royal  Obfervatory  at  Paris.  3,  Two  Agronomical  Obfervations 
of  the  Echpfes  of  the  Planet  Jupiter  by  the  Moon,  in  March 
and  April  laft,  made  at  London.  4 . A Difcourfe  on  the  Pro- 
blem, why  bodes  diflolved  in  Menftrua  fpecifically  lighter  than  them - 
f elves  fwim  therein, . by  Mr.  Will.  Molineux , of  Dublin  R . S, 
3.  with  fome  Reflexions  thereon  by  Mr,  T.  M.  5 . A Letter  from 
Dr.  Sigifmond  Konig,  Phyfitian  of  Be rn  in  Switzerland,  ^ the 
R.  Society,  being  a continuation  of  the  Hiftory  of  his  Patient 
*.  Margaret  Lower  ; whereof  an  account  is  given  in  the  third'  Phi- 
lofpphieal  Collection,  <?/Decemb.  10.  i68  r.  6.  A Difcourfe 
of  the  Rule  of  the  dccreafe  of  the  height  of  the  Mercury  in  the 
Barometer,  according  as  places  are  elevated  alcove  the  furface  of 
the  Earth, with  an  attempt  to  difeover  the  true  reafon  of  the  Rifng 
and  Falling  of  the  Mercury  upon  change  of  Weather.  Accounts 
of  Books.  1.  A free  enquiry  into  the  Vulgarly  received  notion  of 
Nature,  by  the  Honourable  R.  BoyleEfq;  Printed  by  J.  Taylor 
at  the  Globe  in  St.  Pauls  Church-Tard.  A.  1 686.  in  OXavo.  2 
Traitte  du  Mouyement  des  eaux,  h des  autres  Corps  fliiides 
par  feu  Mr.  Mariotte.  A Paris,  Anno  1 686.  in  OXavo . 

■ - v . . An, 


Any  Account  of  Engine  that  con  fames  %vrmok,Jhown 

htelf'at.  SJ.  Germans  Fair  in  FfaWConfamkatcd  by 
Mr.  Jufkll  R.S.  S,„ . ' 


TO  burn  all  forts  of  Wood  in  the  middle  of  a Room  without 
making  any  Smoakyj  ajhing  fo  extraordinary, that  allihofe 
that  have  beard] peat  of  it,  asiveil  Ehilofophers  as  others , have  aft 
f erred  it  impofftble  : mtMr.HdFFmsc  Engmier,  profecuting  his 
dif cover  ies, has  found  out  a Machine , which  tho  very,  little  and  porta - 
b ley  on  fames  all  f he  Snioak-  o fall  forts  ofWoed  Whatfoever,  and  that 
fo , that  the  mofi  curious  eye  cannot  difcover  it  in  the  Room /nor  the 
niceft  Nofe  nfmeUit.,;  dthd  the  Fire  be  perfectly  open . This  has 
given  fuch  fitisf action  to  all  that  have  feen  it , and  tothe  Ejng 
himfelf,  that  he  has  caufed  the  Experiment  to  be  made  feveral 
temes- before  Him.  . gg  \ . ; .it,  . :::gi , ■ . - / 

This  Engine  is  made  after  the  manner  reprefmted  in  Fig.  i. 
and  is  comp of ed  of  feveral  hoops  of  hammer*  d Iron  of  about  4 or  ^ 
Inch  es  diameter , which  font  one  into  the  other  l It  ftands  upright  in 
the  middle  of  the  Room , upon  a fort  of  Tre vet  made  on  purpofe, 
A is  the  place,  where  the  Eire  is  made,  where  if 'youptit  little feuds 
of  Wood,  it  will  not  make  the  leaf  fmoak f neither  at  A n o r B,  <py 
ver  which  you  cannot  hold  your  hand  within  half  a foot,  there  comes 
out  ft 0 great  a heat : If  you  take  one  ofihefe  peices  of  Wood,  out  of 
the  Fire  at  A,  it  fenoaks  prefently,  but  ceafes  immediately  fo  foon 
as  it  is  c aft  in  the  Eire -again.  The'moft  fatid-thitogs-i  ■ m’<A‘C6al' 
ft  e eft  in  Cats-fifs,  whichftinks  abominably  when  taken  out  of  the 
Fire,  notwithftandingin  this  Engine  makes  not  the  leaf;  id  feent. 
The  fame  did  Red-Herrings  broiled  thereon  on  the  other  fide  all 
perfumes  are  loft  in  it,  and  Emenfe  makes  no  fmell  at  all,  when 
burnt  therein.  We  have  ftmce  learnt  that  this  is  notfhown,  bitt 
when  the  Fire  at  A is  well  kindled,  .and  the  Tunnel  B D very  hot) 
fo  that  the  Air  that  feeds  the  Fire  cannot  come  that  way,  but  rnuft 
all prefs  in  upon  the  open  Fire  * whereby  the  Sinoak  and  Flame  is 
all  forced  inwards , and  muft  pafs  through  the  beapofbnrningCoals 
in  the  Furnace  A,  in which  faff  age  the parts thereof are fo  difperfed 
md  refined,  that  they  become  inoffencive  both  to  the  Eye  and  Nofe. 

A 
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Art  ExtraSiof  the  Journal  Des  Scavans.  of  April  22 
ft.  N.  i(58(5.  Giving  an  account  of  two  new  Satel- 
lites of  Saturn,  dif covered  lately  by  Mr.  Caffini  at 
the  Royal  Obfervatory  at  Paris. 

r~J~TIe  Variety  of  wonderful  Difcoveries, which  have  been 
j|_  made  this  Century  in  the  Heavens,  fmce  the  in- 
vention of  the  Telefcope , and  the  great.  Utility  that  may- 
polFibly  be  drawn  therefrom,  for  perfecting  natural  Know- 
ledg,  and  the  Arts  necelfary  to  the  Commerce  and  Society 
of  Mankind,  lias  incited  Alfronomers  more  ftriCtly  to  Exa- 
mine, if  there  were  not  yet  lomthing  confiderable,  that  had 
not  been  hitherto  perceived. 

The  diligence  of  thole  that  have  gon  before,  having  left 
only  the  molt  difficult  and  oblcure  Objects  to  dilcover, 
thele  Satellites  bf  Saturn  which  are  eminently  lb,  by  rea- 
fbn  of  their  Smallnels  and  great  Diftance  from  the  Sun  and 
Earth,  have  fallen  to  the  lliare  of  Sign.  Caffini ; who  being 
furnilhed  with  Telef copes  of  an  extraordinary  length  and 
goodnefs,  has’  been  able  to  lee  deeper  into  the  Heavens, 
than  thole  that  have  hitherto  attempted.  Mr.  Hagens  in- 
deed found  out  one  of  them,  viz.  the  fourth  and  biggeft  a- 
bout  thirty  Years'  fince,  and  made  out  the  Theory  of  the 
Ring  or  An  fa  of  Saturn  till  then  unknown;  but  it  feems 
there  remained  yet  four  others  to  dilcover.  The  middlemofl 
and  outer  moll,  or  third  and  lift  Sign.  Caffini  d hoovered  in 
the  years  1671,72  and  73,  an  account  whereof  is  to  beleen 
at  large  in  Number  92  of  thele  Tranfaciiions ; the  two  in- 
nermoft  were  relerved  to  this  prelent  time  for  the  fame  Qb~ 
ferver,  having  now  lately  gotten  yet  better  Tele f copes.  The 
account  he  gives  of  thele  Dilcoverys  is  as  follows, 
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The  Difiance  and  Period  of  the  firfi  Satellite, 

The  firft  or  innermod  Satellite  of  Saturn,  by  the  Obferva- 
tions  hitherto  made,  is  never  didant  from  his  Ring,  above 
two  thirds  of  the  apparent  length  of  the  fame  Ring,  which 
we  take  for  the  meafiire  of  the  didances  of  thefe  Satellites'. 
and  it  makes  one  Revolution  about  him,  in  one  day,  2 1 
hours  and  19  minutes.  Wherefore  in  lefs  than  two  dayes 
it  makes  two  Conjunctions  with  Saturn,  the  one  in  the  up- 
per part  of  his  Orbe,  and  the  other  in  the  lower  part ; and 
the  Ring  taking  up  the  greated  part  of  the  Diameter  of  the 
Circle , wherein  this  Satellite  makes  its  Revolution,  thefe 
Conjunctions  are  of  a long  continuance,  in  refpeCt  of  the 
whole  Revolution,  it  being  8 hours  and  half  in  palling  the 
length  of  the  Ring,  which  at  prefent  hides  it  every  day  for 
fo  long  time ; and  longer  too,  becaufe  it  is  very  hard  to  be 
didinguifhed,  when  it  is  very  near  the  Ring. 

This  happens  particularly  for  thefe  two  or  three  years, 
when  the  Pofition  of  the  Ring,  in  refpeCt  of  the  Earth,  being 
very  Oblique,  it  appears  very  narrow ; and  the  Circle  of 
this  Satellits  Orb  being  nearly  in  the  fame  plain  with  it,- 
they  appear  very  clofe  togather.  In. the  following  years 
when  the  Ring  and  the  Orbs  of  thefe  Satellites  fhall  be  more 
open,  there  will  be  a greater  didance  in  Latitude  between 
this  Satellite  and.  the  Ring,  and  it  may  be  feen  both  above 
and  below  the  Anf<e,  which  at  prefent  cannot  be. 

Thefe  Conjunctions  of  fo  long  duration  hapning  often  at 
the  times  mod:  proper  to  obferve  Saturn , have  frequently 
hindred  the  feeing  of  this  Satellite ; and  particularly  before 
we  had  found  the  Rules  of  its  Motion,  fo  as  to  be  able  to 
prepare  to  obferve  it,  at  the  times  when  it  was  far  from  its 
Conjunction.  And  feeing  one  Conjunction  begins  14  hours 
after  another  is  fiaifhed,  and  that  each  lads  8 hours  and 
half;  whenever  we  hapned  to  obferve  afterthe  beginning  of 
a Conjunction,  and  continued  the  following  days  to  obferve 
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about  the  fame  hour,  there  would  be  9 or  10  days  wherein 
this  Satellite  could  not  at  all  be  feen,  for  this  only  reafon  .-  and 
ifthe  courfe  of  theObferuations  were  interrupted  by  ill  Wea- 
ther or  any  other  caufe,  it  has  been  above  20  or  22  dayes 
before  it  could  be  feen  again : So  it  hapned  foon  after  the 
firft  difcovery  thereof,  the  which  has  for  this  caufe  been  in- 
comparably more  difficult  to  make,  than  any  other  hitherto 
made. 

T he  Difi  ance  and  Period  of  the  fecond  Satellite. 

The  fecond  or  penintime  Satellite  of  Saturn , according  to 
the  Obfervations  hitherto  made,  is  but  three  quarters  of  the 
length  of  his  Ring  diftant  therefrom,  and  makes  his  Re- 
volution about  him  in  2 days,  17  hours  and  43  minutes. 

There  feldome  paffes  a day  wherein  it  is  not  joyned  to 
Saturn , either  in  the  upper  or  lower  part  of  its  Orb.  The 
Conjunctions  or  times  wherein  it  paffes  the  whole  length 
of  the  Ring,  laft  8 hours;  and  25  hours  after  one  ends  ano- 
ther begins.  By  reafon  that  at  firft  it  could  not  be  diftin- 
guifhed,  when  it  was  not  at  a good  diftance  from  the 
Ring,  and  before  we  had  found  out  the  Rules  of  its  Motion, 
to  forefee  the  times  proper  to  obferve  it,  we  were  feveral 
days  without  feeing  it.  Afterwards  it  was  difcovered  one 
day  to  the  Eajhvard , the  next  day  to.  the  Weftward , and 
the  third  or  fourth  day  at  the  fame  hour,  it  was  again  in 
Conjunction  with  Saturn : and  fo  becaufe  the  firft  for  feve- 
ral days  together  could  notffie  feen  at  the  fome  hour,  it  oft- 
en hapned  that  neither  the  one  nor  the  other  was  Vifible,. 
and  when  one  began  to  appear,  it  was  uncertain  which  of 
the  two  it  was,  both  of  them  fhewing  themfelves.  alternate 
ly,  on  day  on  the  Eafi  fide,  and  the  next  day  on  the  West 
fide. 

This  diftinCtion  was  ftill  more  difficulty  for  that  the  diff- 
erence of  their  Elongations  is  fb  little,  that  for  the  moft 
part  the  fecond  Satellite  is  found  within  the  limits  of  the  E- 
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longations  of  the  firft,  which  likewife  made  it  hard  to  de- 
termine their  Oegreffions.  It  was  not  without  a great 
nnmber  of  choife  Oblervations,  that  it  was  concluded  that 
the  proportion  of  the  digreffion  of  the  fecond,  to  that  of  the 
firft,  counting  both  from  the  Center  of  Saturn,  is  as  22 
to- 17. 

The  Rule  of  the  Proportion , that  is  between  the  Diflan* 
ces  and  the  times  of  their  Periods . 

The  time  wherein  the  fecond  Satellite  makes  its  Revolu- 
tion, is  to  the  time  wherein  the  firft  makes  its,  is  as  24 1 to 
17  , which  is  a greater  Proportion  by  half  a Degree  than 
that  of  the  Diftances,  viz.  22  to  1 7.  This  is  that  very  fame 
Proportion  which  Kjpler  obferves,  between  the  Diftances 
8c  Periods  of  the  primary  Planets,  and  which  we  have  found 
between  the  other  Satellites  of  Saturn  , upon  our  former  dif- 
covery,  and  is  verified  in  the  Satellites  of  Jupiter.  There 
is  nothing  that  better  fhews  the  admirable  Harmony  of  the 
particular  Syftemes,  with  the  great  Syfteme  of  the  World. 

The  N timber  of  the  Conjunctions  ^ of  thefe  Satellites 

with  Saturn. 

Of  all  the  Satellites  that  are,  there  are  no  two  lb  near 
placed  to  their  primary  Planet,  as  thefe  two  Satellites  of  Sa- 
iurn, and  which  taken  both  togather  make  fo  great  a number 
of  Conjunctions  with  their  Planet  in  the  fame  fpace  of  time ; 
for  there  are  in  all  no  lefs than  653  in  a year,  whereas  the 
two  firft  Satellites  of  Jupiter  make, one  with  another, but  617; 
the  firft  of  Saturn  s,  makes  its  Revolution  in  3 hours  longer 
time  than  the  firft  of  Jupiter s,  but  Saturns  fecond  has  its  Pe- 
riod 9 hours  and  half  fhorter  than  jupiters  fecond  Satellite . 
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The  Glares  ufed  to  maty,  thefepificwmes. 

The  Diftance  of  thefe  two  Vlanets, which  is  almoft  Infinite 
in  refpeft  of  their  Magnitude,  diad  kept  them  yet  much 
longer  concealed*  if  we  had  not  for  this  pur  pole  made,  ufe 
of  Glalfes  of  extraordinary  'Force.  They  were  fi,r|f  pf  all 
feen  in  .March  Anm  1684,  by  two  excellent  Objpbf  Glaffes 
of  100  and  1 j6  feet.,  and  afterwards  by  two  others  of  9© 
and  jo  feet,  all  made  by  Sigr.  Camp  am  and  feat  from  Rome 
to  the  Royal  Obfervatory  by  the  Kings  order,  after  the  dif 
cover y ; of jtlre  third  andi  lift  Satellites , which  had  been,  made 
by  others  of  his  Glades  of  47  and  34 feet.  We  made  ufe  of 
them  without  Tubes , by  a more  fimple  contrivance  than 
thole  propoled  either  before  or  fince.  We  have  fince  feen  all 
thefe  Satellites  with  that  of  34  feet,  and  continued  to  ob- 
ferve  them  with  GlafTes  of  Mr.  Rorelli  of  40  and  70  feet^  and 
by  thole  which  Mr.  Artouquel  hath  lately  made,  of  So,-  155 
and  220  feet.  It  Was  eafy  for  us  to  lee  thefe  two  Satellites 
by  thele  different  forts  of  Glalfes,  after  having  found  the 
Rules  of  their  Motion,  whereby  we  might  with  more  par- 
ticular  attention  look  upon  the  places  where  they  ought  to 
be. 

We  placed  thefe  great  Glalfes  fometimes  upon  theObfer- 
v atory,  Fometimes  upon  great  Mails,  fometimes  u pon  the 
Tower  of  Wood,  which  his  Majeffy  has  caufed  to  be 
brought  for  this  purpofo  from  Marly , upon  the  Terrals  of 
the  Obfervatory.  Laftly  we  put  them  in  a Tube  raifed  up- 
on  a iupport  made  like  a Ladder  with  three  leggs,  which 
had  all  the  fuccels  we  defired* 

After  having  diftinguilhed  thefe  2 Satellites  from  the  fixt 
Starrs,  from  the  other  Satellites  of  Saturn,  and.from  each  Ga- 
ther, and  found  the  periods  of  their  Motion,  we  have  efta- 
blilhed  Epochs  from  Obfervations,  as  near  as  we  could  to 
the  Conjunctions. 
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Radices  or  Epochs  of  their  Motions . 

The  firft  Satellite  was  obferved  45  degrees  diftant  from  its 
Perigee,  moving  towards  the  Wejl,  March  nth  i6%6  ft  N. 
at  10  h.  40  min.  at  night , and  returned  to  the  fame  po- 
rtion on  the  14 th.  of  April  at  the  fame  hour. 

The  fecond  was  36  degrees  diftant  from  the  Perigee  to  the 
Wefiy  the  30  th  of  March  1686  ft.  N.  at  8 of  the  clock  in  the 
evening. 

A Comparifon  of  the  Revolutions  of  Saturns  Satellites 

with  Jupiters. 

It  were  too  much  at  this  time,  to  give  all  we  have  obfer- 
ved of  the  other  Satellites ,but  we  cannot  mifs  comparing  the 
Periods  of  the  Satellites  of  Saturn  with  thofe  of  Jupiter , after 
the  following  manner,  by  which  it  appears  that  the  Satell- 
ites of  Saturn  in  the  fame  order,  perforate  their  Revolutions 
in  lefs  time,  than  thofe  of  J upiter,  that  anfwer  to  them; 
except  the  firft,  as  may  be  feen  in  this  Table. 


hour  min. 
18  — 29 
21  — 19 


The  frft  Satellite  of  Jupiter  revolves  in  — j 
The  fir  ft  Satellite  of  Saturn  in — 1 


1 * . 

The  fecond  of  Saturn  in  — 
The  fecond  of  Jupiter  in 


2 — 

3 ~ 


*7 

13  - 19 


The  third  of  Saturn  in 
The  third  of  Jupiter  in 


4 

7 


12  —27 
4—0 


The  fourth  of  Saturn  in 
The  fourth  of  Jupiter  in  - 


-15-23-15 
16—18  — 5 


The  fft  of  Saturn  in 


79  — 21  — 
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Thefe  are  the  particulars  of  the  Dilcovery,  whereby  the 
admirable  Analogy  and  Uniformity  of  the  parts  of  the  Uni- 
verfe  are  moll:  evident,  and  the  Infinite  Wiidom©  and  Pow- 
er of  the  Creator  is  demonftrated  to  the  Contemplative.  In 
the  Conclufion,  the  Difcoverer  confiders  that  the  An-4 
tient  Aftronomers , having  tranflated  the  Names  of  their 
Heroes  amoung  the  Starrs,  thole  Names  have  continued 
down  to  us  unchanged,  notwithftanding  the  endeavour  of 
following  Ages  to  alter  them ; and  that  Galileo , after  their 
Example,  had  honoured  the  Houle  of  the  Medici  with  the 
dilcovery  of  the  Satellites  of  Jupiter , made  by  him  under  the 
Protection  of  Cofmus  II ; which  Starrs-  will  be  always 
known  by  the  Name  of  S idera  Medicea . Wherefore  he  con- 
cludes that  the  Satellites  of  Saturn,  being  much  more  exalted 
and  more  difficult  to  difcover  , are  not  unworthy  to  bear 
the  Name  of  Louis  le  Grand,  under  whofe  Reign  and  in- 
whole Oblervatory  the  fame  have  been  detected,  which 
therefore  he  calls  S idera  Lodokea , not  doubting  but  to  have 
perpetuated  the  Name  of  that  King,  by  a Monument  much 
more  lafting  than  thole  of  Brals  and  Marble,  which  fhall  be 
ereCted  to  his  Memory. 

In  our  Figure  we  have  omitted  the  Orbe  of  the  outer  S^- 
tellite , that  fo  the  reft  might  not  be  crouded,  but  its  diftancc 
to  that  of  Hugeniuss,  is  as  Cube  Root  of  2 5 or  2, 92  5 to  1. 

Two  Agronomical  Obfervations  of  the  lEclipfes  of  the 
P lanet  Jupiter,  by  the  Moon  in  March  and  April 
lajly  made  at  London. 

The  Lipfck  Epbemerides  of  Mr.  Godfrid  Kjrck , giving 
notice  of  thele  Occultations,  they  were  thought  of  too  great 
conlequence  to  be  neglected,  if  the  weather  proved  fair. 
'Fhe  firlt  hapned  March  yith.at  mght,and  was  attended  with 
a molt  berene  Sky,  no  Clouds  any  where  appearing,  where- 
fore Mr.  Hook  and  E.  Halley  undertook  the  Oblervation  in 
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Grejham  Golledgf which  fucceeded  as  follows.  Having  taken 
feme  good  Notes  for  the  rectifying  the  Pendulum  Clock, they 
expected  the  riling-  of  the  Moon,  fo  much  the  rather,  for  that 
it  was  doubtful,  whether  the  Planet  would  be  eclipled  at  the 
Riling  6r  no,  forthb5  IQrfds  Eph'emendes  made  the  Xminer- 
ftonat  9 h.  46  m at  Lipfick,  that  is  at  London  8 h.^^rn.  yet 
his  Jupiter  s place  being  1 3 m too  flow,  it  was  plain  that  the 
Occultation  would  be  very  near  the  Horizon  of  London.  Ac- 
cordingly at  9 h.  26  h.  the:  under  Limb  of  the  Moon, 
was  juft  riferi  over  S hooters  Hitt,  and  loon  after  Jupiter  ap- 
peared near  the  EaftemLimb  of  the  Moon,  within  a few 
•Minutes  of  being ‘eclipied. 

9 //.  33  m.  As  near  as  could  be  guefted,  was  the  Time  of 
the  central  Immerfion,  which  was  very  difficult  to  be  ob- 
ferved,  by  reafod  of  the  Afperity  of  the  Moons  Limb,  which 
undulated  and  (paroled  very  much,  as  it  appeared  thrQugh 
the  Vapours  near  the  Horizon,  fb  that  the  contact  of  the 
Limbs  could  with  no  certainty  be  determined  : Thelngrels 
happened  much  about  the  length  of  the  Spot,  called  by  He - 
ttellus  pdmMareotis,  to  the  North  of  the  laid  Spot,  or  about 
the*  1 24 th.  Degree  of  the.  outer  Limb  of  his  Selenography, 
nearly  in  the  lame  Latitude  with  the  Moons  Center. 

10  h,  30  m.  The  Weftern  Edg  of  Jupiter  began  to  emerg 
out  of  the  dark  Limb  of  the  Moon. 

10  h.  31  m.  20  s.  The  whole  disk  of  Jupiter  was  entire, 
fb  that  he  was  about  a minute  and  a third  in  coming  out 
from  behind  the  Moon,  whereby  the  Diameter  of  this  Planet 
may  be  determined. 

The  Emerlion  was  e>ea£tly  in  a right  Line  with  the 
Moons  Center,  and  the  Northern  Part  of  Palm  Maotti , or 
about  the  324th  degree  of  the  inner  Limb  of  the  S elenogra- 
phick  Table  of  Hevelius. 

The  other  Occultation  hapned  Maj/tlvt,  28E?.  Mane,  or 
Aftronomically,  the  2 7 th  after  mid-night ; the  preceding 
Night  was  cloudy  dark  Weather 3 lb  that  there  was  no  en- 
couragement to  fet  up  for  it  3 however  by  good  hap  , both 
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Immerfion  and  Emerfion  were  obferved. 

The  Immerfion  was  feen  at  Tottendg  ( which  place  is 
about  9 Miles  from  London,  and  nearly  2 5 feconds  of  time  to 
the  JVejl  wards  thereof)  by  Mr,  Edward  Haines,  a Member 
of  the  R.  Society , well  verft  in  this  fort  of  Obfervation : who 
between  a gap  of  the  Clouds  obferved  the  Contact  of  the 
Moons  limb  and  Jupiter s,  at  15 h.  min.  the  Clouds  doling 

again  permitted  him  to  obferve  no  more,  however  from  this 
we  may  conclude  the  Central  Immerfion  at  London , to  have 
been  1 5 h.  41  min . 

The  Emerfion  was  obferved'  at  London  by  E.  Halley,  to 
fall  out  at  1 5 h.  49  min ; for  at  15 h.  50  min.  Jupiter  was  all 
out,  and  the  limbs  fo  little  feperated,  that  he  judged,  that 
a minute  before,  the  center  of  ]upiter  had  been  upon  the 
Moons  edg:  The  point  of  the  Emerfion  was  over  againft  the 
Southern  pzxt  of  the  fpot,  called  by  Hevelius  Infula  Macray 
or  at  the  3 42^  divifion  of  the  inner  limb  of  his  Mapp  of  the 
Moon.  , 

What  has  been  obferved  of  thefe  two  Occultations  elfe- 
where,  would  be  very  acceptable  to  the  R.  Society',  fuch 
iort  of  Obfervations,if  accurate, being  of  Angular  ufe  to  deter- 
mine the  Longitudes  of  Places,  efpecially  tbofe  that  are  far 
remote  j for  which  purpofe  all  Curious  Perfons  furnifhed 
with  Inftruments  and  Skill  in  Aft ronomicaf  matters,  are  de- 
fired  to  let  flip  none  of  thefe  opportunityes,  which  may  be 
of  fb  great  benefit  to  Geography . 
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A Difcourfe  on  this  PRO  B L E M ; 

Why  Bod  .Os  dtjj lived  in  Menjl run  Specifically  lighter  than  them - 

{elves,  {mm  therein. 

By  Mr.  WILLIAM  M OLT^LVX,  ol  Dublin. 

Member  of  the  Royal  Society. 

^ | "'He  Liberty  of  Philofophifing  being  now  univerfally 
1 Granted  between  all  men, I am  fure  that  a difference 
in  Opinion  will  be  no  breach  of  affection  between  two  intire- 
iv  Loveing  Brothers : And  therefore  I fhall  take  the  freedom 
to  Propole  my  Own  thoughts  in  a matter  ’wherein  my 
Brother  Mr .Thomas  Molyneux  hath  Appeard  publickly  in  the 
Nov  e lies  de  la  Rept!  lique  des  Letres , Mots  a ? Aout  1684. 
Art  4:  and  Mois  de  Janvier  1685.  Arty.  The  Problem  pro- 
poled  is,  Why  Bodies  dijfilved  {cat  in  Liquors  lighter  than 
then {elves  ; as  for  Example  : Mercury  diifolved  in  ftrong 
Spirit  of  Niter  fwitns  therein,  tho7  each  fmall  Particle  of 
Mercury,  be  far  heavyer  than  lb  muchof  the  Liquor  whole 
place  it  occupies.  This,  fays  he,  cannot  be  Iblved  by  the 
prime  Law  of  Hydroftaticks,  which  is,  that  a Body  which 
in  an  equal  Quantity  is  heavyer  then  a like  quantity  of  Li- 
quor, finks  in  that  Liquor;  thus  a Cubick  Inch  of  Iron  being 
heavier  then  a Cubick  Inch  of  Aqua-Fortis , and  each  Particle 
(how  finall  loever)  of  Iron  being  heavier  then  a like  Particle 
of  Aqua-  Fort  is  ; Iron  being  put  into  Aqua-Fort  is  fhould  link, 
and  yet  we  find,  that  Iron  being  diifolved  in  a convenient 
Quantity  of  Aqua-Fortis  floats  therein,  and  does  not  fall  to 
the  Bottom.  The  Realbn  which  my  Brother  gives  for  this' 
is,  that  the  Internal  Motion  of  the  Parts  of  the  Liquor,  does 
keep  up  the  Particles  of  the  diifolved  Solid,  for  they  being 
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fo  very  Minute,  are  Movable  by  the  leaft  Force  imaginable, 
and  the  .Action  of  the  Particles  of  the  Menjtnwm,  is  fu£fi- 
cient-  to  drive  the  Atonies  of  the  diiTolved  fbiid  Body  from 
place  to  place  ; and  confequently,  notwithftanding  their 
Gravity,  they  do  not  fink  in  the  Liquor  lighter  than  them- 
felves.  As  a Proof  of  this  in  the  jth.  Article  of  Janvier 
1685,  he  offers  an  Experiment  known  in  Chymijhy , that 
a MenJfrimm  over  a digefiing  Fire  ( as  the  Chymift  {peaks  ) 
will  diffolve  a greater  Quantity  of  a Body  put  into  it,  than 
when  fispffthe  Fire,  and  if  it.  be  taken  off  the  Fire,  and 
Buffered  to  cool,  a great;  Portion  will  precipitate  of  that 
which  was  perfbftly  dhfolved,  wlfilffc  the \ Menstruum  con- 
tinued hot.  For, fys-ke,  the  Par  tides ' of  the  MenBrum  ac- 
quire a more  violent  agitation  by  the  Fire,  and  are  there- 
fore able  to  raife  and  keep  up  a greater  Quantity  of  the  dif- 
fered Body,  or  hereby  they  are  able  to  Refill:  a greater 
Gravity.,  fix  / 

it  has  been  objeded  againft  this  Notion,  that  the  com- 
mon Experiment  of  precipitation,  by  mixing  an  Alkaly  with 
an  Acid  teems  to  contradict:  this ; for  thereby  the  Fluidity  of 
the  MenHrmim  is  . not  taken  away,  and  confequently,  the 
internal  Agitation  of  its  Parts  is  not  diminifhed,  and  yet 
thereupon,  the  Particles  of  the  Eiffel  ved  Body  precipitate  all 
to  the  Bottom.  To  this  he  anfwers  in  the  forecited  Article 
of  Jamary j that  all  Mixtures  of  different  Liquors  intro- 
duce in  each  a different  Conformation  of  Pores,  and  there- 
fore  the  Infiifion  of  a new  Liquor , drives  the  infenfible 
Parts  of  the  diffolved  Body  Lorn  their  Places,  and  forces 
them  toffrike  -againft  each  other,  and  cling  together,  and 
fo  becoming  more  big  and  heavyer  than  formerly,  the  in* 
ternal  Agitation  of  the  Liquor  is  no  longer  able  to  move 
and;  fuftahi  them  , and  confequently  they  fall  to  the 
Bottom.  , 

This,  as  fairly  and  -fhortly  as  I can  prdpofe  it,  is  his  Sen* 
timent  of  this  Phenomenon. 

- L.  M 2 
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'But  1 Conceive' ; an  other  Account  may  be  given  of  this 1 
Appearance , and  that  the  forefaid  Law  of  Hydrotta- 
tiMs  is  a little  dbficipit.  Tis  true  indeed/  if  we  confider 
only  the  Tpecifick  Gravity  of  a Liquor  i and  the  fpecifick 
Gravity  of  a folid  Particle  floating  therein,  the  forementio- 
ned  Rule  is  exact ; but  in  linking  there  is  requifite  a repara- 
tion of  the  Parts  of  the  Liquor  by  the  finking  Body  ; and 
there  being  a natural  Inclination  in  the  Parts  of  all  Liquors 
to  Union  arifing  from  an  Agreement  or  Congruity  of  their 
Parts,  there  is.  a refinance  therein  to  any  thing  that  leparates 
this  Conjunction  : Now  unlefs  a Body  have  weight  enough 
to  overcome  this  Congruity  or  Union  of  Parts,  fuch  a Body 
will  float  in  a Liquor  Ipecifically  lighter  then  it  felf.  But 
that  a heavy  Body,  as  Mercury  or  Iron  may  have  its  Parts 
reduced  to  that  Minutenefs,  that  their  Gravity  or  Tenden- 
cy downwards,  is  not  ftrong  enough  to  feperate  the  Cohefi- 
on  or  Union  of  the  Parts  of  a Liquor,  will  be  manifeft,  if 
: we  confider,  that the  Reliftance  made  by  the  Medium  to  a 
falling  Body,  is  according  to  the  Superficies  of  the  Body  ; 
but  as  the  Body  decreales  in  Bulk,  its  Superficies  does^ 
not  proportionably  decreafe,  thus  a Sphere  of  an  Inch  Dia- 
meter, has  not  eight  times  lefs  Superficies  than  a Sphere  of 
t wo  Inches  Diameter,  tho’  it  have  eight  times  lefs  Bulk,  and 
confequentiy  palfmg  through  a Medium,  as  luppole  Air  or 
Water,  the  Sphere  qf  an  Inch  Diameter  is,  proportionably 
to  its  Bulk,  more  refilled,  than,  a Sphere  of  two  Inches  Dia- 
meter in  proportion  to  its  Bulk,  and  hence  it  will  come  to 
pals,  that  at  iaft  a Body  may  be  reduced  to  that  Minute- 
nefs,that  its  Gravity  prelfmg  downwards(whichis  according 
to  its  Bulk)  may  be  lels  than  the  reliftance  of  the  Medium, 
which  operates  on  the  Surface  of  the  Body,*  feeing  as  I layd 
before,  the  Surfaces  of  Body s do  not  decrbale  lb  daft  as 
their  Bulks,  theie  decrea ling  in  a Triplicate,  but  thole  in'  a 
Duplicate  Ratio  of  the  Bodies  Diameters.- 

This  Account  does  not  at  all  oppbfe'  the  Experiment  of  a 
Menfirtmm  over  the  Fire,  being-  able  to  diftolve  or  fuftain 
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§ greater  Quantity  of  a heavy  Body;  for  the  Reafon  of 
this,  as  ’tis  given  by  my  Brother,  does  not  ContradiH  my 
Notion,  The  Account  likewife,  that  He  gives  of  Chymi- 
cal  Precipita  tion  agrees  very  well  with  what  I propofe : So 
that  of  thefe  I fhall  fay  no  more. 

But  becaufe  in  the  beginning  of  my  Difcourfe,  I fay  that 
the  foremen tioned  Law  of  Hydroftaticks  is  a little  defective, 
I defire  to  explain  my  felf  a little  further  in  that  Point.  In 
Weights  falling  through  the  Air,  were  Gravity  only  confi- 
der’d,  the  Proportions  of  their  Defcents  would  be  exactly 
as  Gdileo  has  Demonftrated;  but  it  is  allow’d  by  all,  that  the 
Refiftance  of  the  Air,  not  being  confider’d  in  thofe  Demon- 
ffrations , they  are  not  Mathematically  true  in  Praftife, 
but  that  Really  there  is  fome  thing  of  that  Proportion 
hindred  by  the  Airs  Refiftance.  Now,  what  is  this  lefs 
than  to  fay,  that  the  Refiftance  of  the  Air  takes  off  fome 
of  the  Operation  of  Gravity,  or  is  able  to  withftand  or 
oppofe  part  of  its  Aftion  ? And  if  fo,  what  fhall  we  fay 
were  an  Iron  Sphere  let  through  a Medium  of  Water  ? 
Surely  the  Proportions  of  its  defcents  would  be  much  more 
difturbed  herein,  as  Water  is  much  more  Solid  and  diffi- 
cult to  be  feperated  or  paffed  through  than  Air,  and  con- 
fequently  we  muft  needs  Graunt,  that  more  of  the  Opera- 
tion of  Gravity,  is  taken  off  or  Refilled  by  this  Oppofiti- 
on  of  the  Water,  than  that  of  the  Air.  And  iffb,  Surely 
there  may  be  a certain  degree  of  Gravity,  that  may  be 
quite  taken  off  by  the  Refiftance  of  the  Water:  Were  a 
Piftol  Bullet  let  fall  through  the  Air,  it  would  Defcend  im- 
perceptibly nigh  the  Proportions  that  Gdileo  has  affigned, 
but  were  a fingle  grai  n of  Sand  fo  let  fall,  it  would  be  much 
hindred  in  its  Courfe,  and  the  half  of  this  Grain  would  be 
more  obftrufted  ; what  fhall  we  then  fay  of  the  ten  thou- 
fandth  part,  or  of  a part  the  ten  thoufand  millionth  of  this, 
and  again  of  the  Infinite  Subdivifions  of  that,  till  at  laft  we 
come  to  a part  that  would  be.  wholly  refilled,  or  kept  up  ; 
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fuch  as  I conceive  the  Minute  particles  of  a Body  dijfolved 
in  k Menstruum. 

On  this  account  ’tis  I fay,  that  the  Forementioned  Princi- 
ple of  Hydrcftaticks  is  a little  defective  ; for  it  considers  not 
the  Natural  Congruity  of  the  Parts  of  a Liquor,  whereby 
they  defire,  ash  were,  to  unite  and  keep  together,  juft  as 
we  fee  two  Drops  of  Water  on  a Dry  Board  being  brought 
together  do  jump  and  Coalefce,  and  therefore  Liquors  have 
an  innate  power' of  Refilling  a certain  degree  of  force  that 
would  feperate  them ; fuch  as  I fuppofe  the  degree  of  Gra- 
vity, in  the  rnoft  Minute  Particles  of  a Body  dijfolved  in  a 
Menftruum*. 

The  forementioned  Rule  holds  true  to  the  moft  nice 
Sence  in  Great  Bodys,  but  in  thofe  that  are  by  many  Milli- 
ons of  Divifions  Smaller,  it  feems  to  fails. 

This  in  ftiort  is  my  Gonje&ure  in  this  matter,  which 
I propofe,  as  my  Brother  did  his,  with  all  fubrniiTion imagin- 
able, and  thereby  to  give  occafion  to  others  to  enquire  into 
the  Caufes  of  this  appearance,  rather  then  to  publifh  my 
own  fentiments  as  the  undoubted  fblution  thereof. 

But  this  I muft  acknowledg,  that  the  Internall  motion  of 
the  parts  of  a Liquor  feems  fo  very  agreable  to  truth,  and 
explicates  fo  many  Phenomena  eafily  and  plainly,  that  I 
would  not  be  thought  to  deny  it.  Neither  would  I be 
thought  wholy  to  Reject  my  Brothers  folution  of  this  Pro- 
blem; for  certainly  that  Motion  (what  foever  it  is)  in  a Men- 
struum , which  is  able  to  DifTolvefuch  afolid  Body  as  Iron, 
t.hat  is,  which  is  able  to  disturb  the  clofe  and  ftrorig 'Cohe- 
sion of  the  Parts  of  Iron,  may  very  well  be  fuppofed  fufficient 
to  difturb  or  keep  up  thefe  parts  from  reftlng  in  the  Bottom 
of  the  Veffell,  wherein  the  folution  was  made;  And  cer- 
tainly no  better  account  can  poffibly  be  given  of  fuch  foluti- 
ons , than  by  fuppofing  fuch  an  Internal!  motion  in  the  Parts 
of  the  Menstruum  infinuatihg  themfelves  into  the  fblid 
body,  and  loofening  its  Parts . And  tho  it  may  be  object- 
ed, that  in  the  Parts  of  Water  there  may  be  fuppofed  as  Vio- 
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lent  an  Internall  motion,  as  in  the  Parts  of  Jqua-Fcrtis,  and 
yet  we  lee  Water  will  not  dilfolve  Iron , as  Aqua- Fort  is  does, 
and  Common  Bees-Wax  is  diffurbed  by  neither  of  them,  I 
leave  the  Nice  enquiry  after  this  point  to  others,  viz,,  What 
kind  of  Motion  and  peculiar  Conformation  of  parts  is  requi- 
fite  both  in  the  Menjlrmm  and  in  the  Diffolved  Body,  that  a 
folution  may  refult  from  their  Commixture. 

Some  KefleSlions  on  the  foregoing  Paper  by  Mr . T.  M. 

What  my  Brother  has  laid  down  in  this  Difeourfe,  I think 
does  moft  undeniably  evince  that  the  received  Law  of  Hy- 
drofiaticks  is  fomewhat  defective.  For  Liquors,  tho’  they 
are  Fluid  yet  they  are  Bodys,  and  therefore  confift  of  parts 
united  ; which  Union  tho’  it  be  eafily  deftroy’d,  yet  of  ne- 
ceffity  it  requires  feme  degree  of  Force  for  the  effecting  it  ; 
nor  is  it  more  manifeft,  if  rightly  confidered,  that  a Flint  re- 
quires Force  for  the  feparation  of  it’s  parts,  than  that  Fluids 
do  for  theirs.  But  however,  I imagine,  this  Property  ought 
not  to  be  rely’d  upon  as  the  foie  Caufe  of  this  Appearance, 
to  which  my  Brother  has  apply ’d  it ; nay  perhaps  does  not 
fo  much  as  concurr  the  leaft  in  the  producing  this  effedf;  my 
Reafon  in  fhort  is  this : whatever  is  of  fufficient  Power  to 
raife  the  minute  Particles  of  a Heavy  Body  in  a light  Fluid, 
is  certainly  a fufficient  caufe  to  keep  them  in  that  Rate:  now 
my  Suppofition  may  give  fome  account  of  this,  what  my 
Brother  fays,  never  canjfor  he  muff  neceffarily  fuppofe  them 
iirft  raifed  ; and  then  he  gives  the  reafon  of  their  not  fink- 
ing : Whereas  ’tis  not  to  be  queftioned  but  that  that  Force 
which  raifed  them,  is  the  fame  that  keeps  them  fi;om  fall- 
ing to  the  bottom. 

But  thefe  Conjectures  (fori  efteeme  them  no  more)  I 
leave  to  the  Confideration  of  thofe  that  defire  to  enquire 
further  into  this  Matter. 


A 


A Letter  of  Dr.  Sigifmond  Konig. , Phy  fitian  of  Bern 
in  Switferlandy  to  the  Royal  Society , being  a con- 
tinuation of  the  Hiftory  of  his  Patient  Margaret 
Lower } an  Acgount  whereof  is  given  in  the 
third  Philofophical  Colle&ion , of  December  10 th* 
1681. 


Iljuftres  Nobiliffimi  doftiffimiq;  Viri. 
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' Acito  temporagreffu  dijfugiunty  nulloq;  fono  Annus  verti - 

tury  •vita  emblem  At  a quibus  menjuramury  incitamurq', 

e.Ay  qua  alicujus  boni  ejje  pojjunt,  ne  fero  fufpendamus:  moti  un- 
de y licet  adhuc  immaturum  fruclum  decerpere,  HiRoriamfy  de 
petrificata  nojlra , (cujus  obitum  inane  expeRavimus)  ccntinua - 
re,  q am  occult  are  malluimiis  ; ne  dut  Phanomini  hatlenus  nihil 
CQntigijfey  aut  non  ofervajfe  putemur.  Videmus  enim  hinc  et 
inde  His  tori  am  ill  am  grate  accept  am,  varijs  pralis  mandat  am,  fed 
non  aqualiter  ad fenfum  •verborum  translatam  •vel  examinatam  ejfe ; 
plurimosq',  do  cl  os  hacy,  etfi  paucay  ob  cafus  infrequentiam,  admit  ariy 
progreffum  monere,  quosdam  •vero  ad  fortilegiay  •vel  inter  ijlas 
fpecies  ref  err  er  qua  (idem  oculumq ; f aidant : Ajfentirer  forfany  nifi 
furnmus  nature  Author  inhacprius  imper fcr  Utah  ilia  j dpim  reclu- 
deret,  ph  ficoq;  fcrutinio  ad  redundant em  Nominis  fuGloriam 
rimanda  c encoder  et : In  hoc  dum  laloramm  ClariJJimorum  Viro * 
rum  defiderium  nos  non  impleturoSyfed  favorem  excitaturosfpe- 
r&mus.. 

Ab  eo  quo  Hi  (lor  i am  fecunda  Galen  durum  O&obris  Anni  Reca- 
ll ollomjmi  primi  pertexiiiy  agra  nojlra,  moderate  < vixity  fatq\ 
bene',  nature  funRionims  (<tt  ante  re  latum)  in  excipiendis  & 
exarnendis  occupatisy  ad decimam  oRavam  Anni  oRogefmi  fecun- 
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di  menfis  Augufti,  qua  tqrqueri , naifeaq ; et  fingultn  abfq ; famen 
vomit  n agitari  ccepit:  dato  cardiaco  cum  fpiritn  nitri  dulci  ai  vi- 
gefmam  notiam  diBi  mentis  ceftanmt  fymptomata’,  hac  vero  fum- 
rioris  & inferioris  ventris  cruciatibm  fummis  angi,  in  later  a 
volvi , refpiratiom  mpediri,  Hyfterko  Paroxyfmo  inf  eft  art,  cum 
ruBibus,  cordis  palpitatione  dr  ofcitatione  vifa  j Oicurrebatur 
Anodynis  & Antiftasmodicis  ( omijfts  ciyfteribus , quorum  ufum  agra 
ob  inteftinalis  motus  inverftonem  valde , horrebat.)  ficcedebant  ex- 
panfiones  & jaBatimes  artuum,  motus  convulfivi  totius  abdomi- 
nis, confer  iclio  mufculorum  laryngis  & fancium  cum  Aphonia,  tan - 
demcf  \ parturientis  dolor  fibiio  alto  fe  dieUtans,  quo  contracts  om- 
nibus membris,  alvo  dejecit  infequenti ? . trigefima,  calculum  Fig, 
tertia z cruore  confperfm\  cujus  enixum  fequebantur  altera  die  duo 
minor es  longe } cum  hamorrhoiddifluxu,  dilaceratis  vafts  : poBhac 
inftar  puerpera  habit  a,  juf cults  meftaurata  , remediis  fublevata 
convaluit , intraq • feptimanas  paucas,  refolutajam  quafi  natura , ad 
aBiones  obeundas  vires  collegit. 

Elac  rerum  t rift  is  facies  & viciftitudo,  hie  agra  flatus  ,ab  ultimis 
pr  Merit  or  um  tolerabilior , in  dolorifcum  verfmfCalcnli  non  tantum 
major  is  ponderis  fed  & durioris  fuhBantia,  valdeq. ; angulofi \ nec 
fmgulis  digeBionibm,  fed  velut  in  quadam  mat  rice  maturefeentes 
a b rupti  pelluntur,  tertia  quartave  feptimana  inf  erne  nec  nlterim 
fuperne  excluduntur  : Alvus prim  libera  demim  adBringi  incipit, 
dr  una  alter ave  a conBriBione  die  lapidem  parturit : Vrinam  e 
veftcareddit  pancam,  potui  in  quantitate  non  refpondentem,  va- 
riam,  plurimum  craft  am  & turbidam  , qua  raro  fupprimitur, 
fuppreftam  emingendo  antecedit,  calculw.  faba  magnitudine  major  is, 
angulofm,  caterifq\  per  omnia  f mills  : Et  quod  antehac  per  in- 
tervalla, nunc  quotidie  contingit , mane  dum  urinandi  motus  urget , 
quantitate  aliqua  fluente  per  ve ficam  prim , nullo  vel  exiguo  in - 
tervallo,  altera  vomit  n decedit  ad  unci  as  tres  vel  quatuor , ejufdem  * 
color  is,  cpnftBentia,  odor  is  nr  inof,&  ex  agr  a relatione , mult  if  aria 
cum  naufea,  faporis*,  qtucunq\  clarim  in  fpagyrico  examine :appsa 
mere . Tumet  abdomen  nec  folum  ut  ante  in  fintfiro  hypochondria 
durities,  lapidumq \ amdenimm  fonitm,fed  in  tota  ventris  aer.tr a 
regions  aliquando  prof  undim  ob  mufculorum  laritsteni  jentitur, 
magnumq \ dolor em  circa  hypogaBrium  qneritur . Appetit  cibnm 
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v'i  modiccypm  ex  radios  Qlycyrrhi&dygraminis  & hordeo  ufrnlis  eH , 
perq;  vices  aliquid  vim  tenuioris  conceditur.  Dormiendo  fubfultat: 
Fluunt  menfes  rarius  & farcins  nec  tamen  deflHunt : Pulfum  habet 
& languidum,  & celerem , & profundum,  & interceptum. , fro 
variis  fymptomatibus  variantem  : Refpiratio  liberior , n:n  vaiida 
fed  fenfu  vix  fercef  til  ills  : Menteq\  flus  nunquam  movetur  :Tan- 
de  mduodecima  Decembris  Anni  ultimo  eUpfly  til  in  dextra  Gan - 
grana  ad  palma  Idtitudinem  correpta,  fc'ariflcatione  caterifq  j ne- 
cejfariis  cur  at  a^  nunc  Angina  nothuy  ob  tonfillarum  inflammationem ; 
premitur , plurimumq  \ arteriofi fanguinis  e faucibus  flu  it,  majoris 
for  fan  excernendi  Upidis  prodr omus'.revulflomm  per  fhlebotomiam 
in  pede  & clysmata  tent  at  am  fecuta  fuity  vigefma  Februarij,  de~ 
jeclio  facum  naturalium  per  inferior  a • vigefma  tertia  vero  dr  de- 
je£iio  faculent  a & rejeclio  per  fauces  oleofa  clyfmatis  fubflantiay 
cum  fat  ore  abfcf.lapillis,  unde  ifhminens  fuffocationis  metus  abUi- 
nerejujfit. 

Hie  Caf us  rarus  & minis  varia  ingem  a fufeitavit : Naturam 
enim  fortilegia  abhorrere  cujufcunq ; Philofophi  fententia  efl'y 
ipfam  vero  a limit  e & communi  experientu  in  agra  noHra  flu - 
rimum  recejjiffe,fl  quis  antehac  fropofita  Phenomena,  in  dubium 
vocavity  nunc  fpecimina  credat : May  or  urn  fiquidem  morborum  ar- 
gumentum  exisiit  gr avium  fymptomatum  concur f us , qua  feorfim 
fumptdj  etfl  explicatu  flngula  leviora  videantur,  jewel  a vero  ob 
motus  varietatem  ardue  pugnant . 

Calculos  in  humano  corpore , ad  Macrocofmi  leges , ex  principiis 
aclivis,  vinculo  falino,cum  matrice  terra  & phlegmate,  diver flmode 
concrefcere  docet  Analyfis  *,  Inq^glandulofis  partibus  corporiftfyduffi- 
bus  generari  nihil  ignotiy  quod  graviffmi  Author es  teflanturyn  of- 
traq  ; obfervatione  conflat,  prater  renum  veflcaq calculos,  anno 
feculi  feptuagefimo  feptimOy  Catarin;  Scertenleib  fuellamy  excre- 
tis  tuffiendo  plurimis  lapillistophaceis,  in  Nofocomio noflro  Pthyfl 
occnhuifle ; E contra  Sahulo  multaq f pituita  gypfea  in  inteflinis 
concreta  varie  dejeUa ) Catarinam  Blaferam  Anno  oflogeflmo  in 
eodem  hofpitio  integre  reflit ut am  ejfe  ; Virum  Ampl.  D.  joh.W.  „ 
majoris  Senatorii  ordiniSy  arthritiemn  menfe  Julio  Anni  on  oge fi- 
rm tertiiy  utroq'yUretere  calculis  obArulloy  ab  impedila  miff  tone y 
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decima  & feptima  morbi  die,  non  juv  antibus  variis  feri  vacuatio * 
mbits.  Phlebotomies  dr  Eithontripticisy  Apoplexia  obijffe ; quos 
UpideSy  dterlm  longe  a nostra  agrota  fubfantia,  nulloq;  acido  fpi- 
ritu ob  oleofam  impragnationem  folubiles  ,extr  axifRen  fnijler  natu- 
rals duplo,  dexter  vero  triplo  major,  dilatatis  tunicis , multo  / ero 
ttmidi  j cat  eh  ant,  plnrimis  obharentibus  lap  tills  rujfis,  afpertSy  cum 
ex  ureteribus  feffi  ejfent  aplce  rotundo,  for  fan  levigato  in  dkffuy 
& forma  glmdis  quercus  minor  is : Nuperifq',  e tonfillis  pnella 
Marias  HafFneri#  ad  triginta  duos  tophos  f ecuit  Civitatis  hujus 
Chirurgus  e Xpert ijfmm  D.  Albertus  Baurenkoningius  : Infuper 
aClariffimo  veflro  Dn.  Doctore  Sclareo  Hifloria  comma  me  at  a 
de  calculi s felleis  rara  magnitudinis  pro  angufiia  duff  us  choh  do- 
th] : Et  alia  filij  Ebrai  cuj uf dam  undeccm  Annorum  Weinhernii 
in  Palatinatu  degentis , lapilbs  diverf  generis,  immo  flices,  per 
uirgam  anumq;  excernentis , ah  Vrbis  Heidelberg#  Secretaries 
Cl.  D*  Zweifelio  mihi  perferipta. 

Verum  cum  fimilia  vifu , reipfa  plurimum  difjimilia fnt  ; ut 
Natura  Cnriofis  obleffationem  ahquam,  generiq',  humanofolati - 
um  fruffumvepr ajl emus , accuratiufq;  loquamury  Phyftco  exami- 
ne calculos  hojee  fubjecimus. 

i.Solvendo:  Sicfpiritus  Sulphur  is ? Vitriolic  Acetiq;  affufus, 
aliquem  effervefeendi  motum  incipit , imprimis  in  ijs  qui  <ven- 
triculo  excretij  rarioris  textura , friabiliorijcf,  fubflantia  funt ; 
fed  citiuSy  acidis  fuis  particulis  inflexos  poros  ingref/isy  fubfifit, 
mllamqi  folutionem  perfeit. 

Salis  Armoniaci  Spirit  us  ne  qmcquam  movet,&  omm  mo  do  ten - 
tatusy  veluti  homogenius  fubjeffo  fuOy  conquiefcit» 

Sed  Nitrofus  Achilles  cunffa  dejtruendo  fubegit* 

2.  DiJHllando  per  retort  am  : Oefophago  excreti  Sails  Vo- 
latile cum  fpiritu  & Phlegmate  paucum,  terra  plurimum , Salis- 
que  fixifere  nihil ; Pojleriores  alvo  redditiy  cum  ijs  ex  veftca 
ejufdem  fgur a & fubflantiay  plus  Volatilis,  cum  pauco  ad  guftum 
fubacido  phlegmate,  fed  fpiritu  urinofo  forti , modicum  fixi  falls  ac 
plurimum  terra  habebant.  Calculorum  horum  unci  a /ex  exhibue - 
runt  Capitis  mortui  unci  as  quinq • cum  drachmis  duabus,  dr  ex 
his  falls  lixiviof  vix  fcrupulum  cum  dmidio,pblegmatis  cum 

N 2 fpiritu 


[junta  et  immifo  f tie  vol Atilt  drachmas  quinq\  dr  / 'emis , adh re- 
rent c quadam  for  time  recipient  is  Interims  : Hie  liquor  junchm 
fumptas,  addito  fpiritus  vini  Alkolifati  quanto,  in  Alembm  ex - 
iguo  caloris  gradu  fullimatus , depofuit  in  Capite  falis  volatilis  u- 
nnofi  fcrupulos  duos  & [emis.  Olei  nihil  concept  urn  nifi  volati- 

liiim  fluorem  falium  eo  referre  velimus. 

3.  Prucipitando.  Liquor  dijlillatus  fpiritus  Vitrioli  addi - 
tamento  in  rubram  tinciuram  vertitur , Hndemq',  craffior  evadens 
qnodammodo  feced.it  in  fundum  ; Affufus  <vero  idem  (pint us  a di - 
jlilUtione  refiduo  capiti  mortuo,  nut  [nli  inde  elixiviato ? non 
aliam  quam  cum  [ale  dr  oleo  Tartari  impetuojam  effervefeentiam 
'excitat. 

Sic  Lap  ides  noftri  confinnt  plurimn  Term, Sale  Vol.exiguo,acido 
perpauco,  quod  fate  fpirituq Vrinojo  inf r actum  & edulcorntum 
ejje,  [piritm  Armomaci  ejufdem  nature  demonfirat , acidorum 
pnrtibus  immixtus  ens  retundendo  dr  implicando  in  dulcem  Sapo - 
rem  cogit , poH  nonrefclubiles. 

Exin  concludimus  falium  lixivio forum  natumm  a f tlis  Tartari 
non  recedere  in  ugra  nofra ; & reperta  matrice , inccrporandi 
fu’jecio,  accede  nte  acido,  motum  (ejfervefcentia  aliqua  prugref- 
fa)  invicem  ffi,  inque  calculos  hofee  coire  \ prout  Vitrioli  Jpi- 
ritus  particulis  fuis  acutijjimis  & fexibilibus  ( unde  oleo  fas  tangi- 
tur)  [al  Tartari  penetrando  quidem  dejlrmt,  fed  defruclum  in 
[ui  naturum  a liter  colligando  cogit  : In  hifee  calculis,  ut  jam  ad 
fuam  crafin  difpofitis , nil praftitit ; verum  fal  fxum7  igne  fublatis 
implicandi  fpiritibus , in  fuam  naturam  re  dux  it,  ex  qua  coagulum 
conjlat. 

E contra,  Nitri  fpiritus  acidus  quidem , fed  ob  fubtilijf  mi  falis 
conjunction  cm particulis  rigidioribm , penetrantijjimis , infeparabL 
Ulus  conflans , non  tantum  Una  qualitate  cumin  folvebat7  fed  dr  al- 
tera reunionem  impediebat ; cum  particula  hujas  rigidiores,  in  acln 
c-ontinua7  fefe  fl eft ere,  faliaq',  divifa  in  alienam  naturam  combi- 
nay  e non  valuerint. 

Spiritus  vero  falis  Armoniaci  urinofus , falibus  iflisyclatiUbus 
confimilis , exque  fxis  productus,  ilia  non  modo  quiet  a reliquit,fed 
dr  hue  ut  {remium  fuum  amplexus. 

Hinc 
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Hinc  longe  alia-  calculorum  horum  generandi  ratio  & locus 
q/um  eorum  qui  abs  r embus  excluduntur ; cum  hi  e parliculis  feri 
rigidioribus , vel  ad  p or  ovum  rendium  relationem  craj]ioribus> 
fenfim  obmrentilus  eofq ; oh  lit  er  antibus  conte  xmtur\  lubrica  qui- 
dem  aqua  flexibilibus  parliculis  dccidat , fdia  vero  fcro  inna- 
tantia  volatilia  inf enftm  liter  n ticulo  huic  implicentur , tandemq ; 
in  lapideam  duritiem  [accrefcant  \ Quod  prius  communi  experkn- 
tia  conftans  eo< 
meabiles  meatus 
fterius  diftillati 

culos  donee  collum  anguftum  retort a ingreduntur  , prodit  fpiritus 
urinofus  cum  / ale  volatili  multo  & diquo  oleo , remanentq  ; in 
fundo  retort  a non  commota  figure  lapidum,  qua  in  cineres  commo- 
vendo  decidimt,  quaq;  vero  rurfus  affufo  diftillato  liquor e incdcu- 
los  coftunguntur  : ex  quibus  falls  volatilis  copia  & implicandi  mo- 
dus in  his  optime  conftant. 

Qualiter  vero  & ubi  in  agra  wftra  generentur  lap  ilk  &'  to- 
phi Tartarei  (ea  in  vivis)  vix  ejjet  hujus  loci  & temp  or  is  divi- 
nare,  nifi  r attorn  diquid  concedendum  foret. 

Ve fleas  fub  epidermide  limpido  fero flagrant es,  ibiq ; oh  wipe - 
ditam  cuticula  tranfpirationem  oiftiruclfa;  glandular  tan  fubcu - 
tanearum  poros , denegantes  refluxum  colletto 7 fanguim  pellenti  non 
vero  quiet  o or  turn  debent ; cum  hie  a tempore  quo  coagulari  vifm 
eft,  nufquam  ampultas  fnfeitavit,  & fern  motui  contrarium  efjet : 
Mordax  vero  lancinanfq ; humor  is  mid  it  as  atq ; infpiffatio  jingu- 
laris,  acidi  in  cor  pore  pr  adornment  is  argumentum  ; eft  ns  riman 
naturam  difficile , cum  leviftima  additione  vel  detraciione  motuve , 
humor  es  alter  entur,  ut  ex  chylo  fanguis,  ex  fero  lymph  a,  ex  a- 
qua  forti  regia  generentur  Mil fve  naturalibm  cernere  evidens  eft. 
Oui  humor  es  in  receptaculis fuis  glandulofisgt  locis  natalitiisyvarie 
d"  perverfim  alter  ati  t ant  as  coagulationes  efficient  7 earn  si agn  an- 
tes exhalato  Alkali  fpirituofo  in/pijfantur  & ace f amt ; baud  Jecm 
ac  andogum  fanguini  vinum , quod  evanidis  Julphims  partknhs 
quibufeum  acida  incorporate  harebant,  relict  is  his,  inaiorem  ver- 
tittir : Et  certe  dulcis  aculiq;  ratio  non  alia  eft , quam  diver fimo~ 
da  mayor  minorve  acutarum  partium  cum  aids  commix  tio,  aclufq; 

0 re- 


:hibet  jenes ? quietus  crajjtores  humor  es,  minnsq 
conti  nguntj  in  hunc  aft  eel  urn  valde  pronos  ; Po- 
one  firmatitr : etenim  imminuendo  ejusmodi  cal - 
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rctardatio,ut  in  faccharo,  ru  e He  ^ &rc.  Him  f angitis , etfi  tandem  in - 
fpijfatusy  tamendulcis  lingue.  occur r it : immo  pro  taolus  ratione 
mtngis  mimfif,  ferhmty  parva  inter  titillationem  dr  dolorem 

dijtmtia . 

Merita  ergo  glandule  preprimis  inferior  is  ventris , fen  lym- 
ph at  ici  (vekpkuite  in  hoc  act  da ) recspt  a ad  a & ergqflulay  in  vi- 
no occur  runt,  quo  humor.,  jam  heterogene  us  duciibrnfuiSy  hand  ex- 
oner  at  us  y at q;  e pane  re  ate  in  duodenum  longo  inter  v alio  non  folu- 
tusy  acidior  evafiit : Hinc.  prior  hifce  pre  utero  attribuenda  mail 
lobes y ( cum  naturdite.r  qbfqy  impregnations,  menfium  Jupprejfo 
ante  Amos  fenetlutis,  nulla  contingat ) qua  in  hoc  cor  pore  primes. 
effeclus  latentes  ederit,  unde  reflagnans  fanguis  major ern  cor- 
rupt ionemy  major efqy  turbos  fovebat ; non  e mm  fub ordinate  cau- 
fe  pugnant. 

Subit a vero  vefiicarmn  evanefcentia  ad  remedia  refolventia  vo- 
latilia  commode  ref irtnry  quibus  objlrubliones  univerfi  refer  are 
nitebamur'y  factum  unde  ut  uno  cum  meatibus  glandulofis  pate  fact  is 
nonmodo  refuxus  refoluto  humor i datus , fed  dr  magnum pit uit e 
receptaculum  pancreasy  impetu  in  intejlina  dr  abhinc  maffam 
chyli  vifcofam.yindeq ; fangmnis  univerfi  am, humor  em  content  um  a- 
cidum  cjfuderity  ficq ; di at  he  fin  pravam  hucufcp,  cohtinuatam  in- 
dux  er  it  : Qm  Chylus  juxta principia  fua  alius  vix  Jlatui  potefi, 
egra  adhuc  in  fanis  magno  acptiarnm  potui  ad  juvenilem  vifcerum 
ejhuantium  calorem  / upprimendum  dedita  • Aquis  etfi  in  hoc 
urbe  faluberrimis  in  fubjeclo  capaci  evident em  caufam  non  detra - 
himus , ex  qua  confe  quern  obfiruclio  dubluum  glandular umve  con- 
cinnari  potuit : Quantum  vero  vel  an  contribuat  bilis  in  petrif- 
catione  hac  vix  invenire  eftr  cum  hec  aliter  ac  nojtri  calculi  fate 
lixiviofo  redundet. 

Hinc  ventrkuluSy  intefiinay  glandule  primarij  generationis 
lociy  qudmvis  dr  in  vefica  fecundario  procreentur : Latex  quippe 
urinofm  prime  digejliohis  vitio  it  a inquinatWy  fecunde  excre- 
mentum.y  multo  acidoy  faleq , dr  crajfo  phlegmate  imbutus,  in  vefica 
jlagnanSy  in  coagulant  invicem  accedentihus  particulis  aptis  coivit ; 
unde  O'  mucus  dr  calculi  abfque  alter im  ret  accejfu  vel  dijfpationis 
ope. 

^ Qua - 
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Quatenus  vero  ante , filices  exiguos  variants  c amenta  evomue- 
rit,  cum  abhinc  vomit  u nihil  excreverft^  caufa  delitefcit  in  cor  - 
fore ; aquarum  ta  nen  pro  ratione  fubjefti  occupati  diver  fa , diver f i 
eft  lapides  prodmendid  incorporandi  vis. 

Pondus  fjecimina  probant , non  enim  defijlente  agendi  vi  in  fuh- 
jefto  dijpoftto , ejfeftus  conti nuantur , ut  decern  haftenus  libras  jape- 
rarint. 

Aliena  a podagricorum  tophis  fubfiantia  'primos,  ventrkulo  ex- 
cretos,  rarioru  compaftura,  Aer  non  ut  j alia  humeftando,cum  mi- 
nima haberent , in  fluorem , fed  rariores  minufq • firmiter  implexos 
angulos  movendo  infenfinliter  contritos  inpollinem  rede  git ; quern- 
admodum in  vitriolo  albo , pgnis  corrupt  is  exfuccis , aliifque  &b  acre 
contingere  videmrn  \ contra  vero  vini  fpiritus  reftifeatw  raros 
poros  facillime  intrans,  nec  aer  is  injtar  vibrant,  fibrillas  quiet  as 
fuJHnebat. 

Mot  us  naturam  ejfe  renitente  objefto  circulate  vermicular  iter  at 
retrograde  in  nojtro  fubjefto , patet , m for  it  m lapillis  ad  anguJH 
port  am  intra  exit  urn  Ilii  & principium  Colt  circa  Cacum  obharen- 
tibm^re  tract  is  orbicularibus  mufculofis  intejlinorum  fibris,  perijlal - 
tici  mot  us  inverfonem  contigijfe , caufam  vero  tam  violent  am  ut 
ale  id  rum,  facile  valvulam  aut  inept  am  everfjfe , aut  plane di- 
rupijfe. 

Hoc  ofiio  patent e,  quid  ni  Jlimulata  intejlina  Qlyfmata  jurfum 
ahfque  excrement  is  duriffimis  rejecerint  ? cum  fcyhala  videamm  in 
colicis  adeo  indurata  cellulis  inharere,  tandemq ; ad  ahum  defen- 
der ey  ut  vix  cool  lone  folvi , multoque  minus  clyjmate  dilm  pojfmt ; 
yEque  quidem  minim  bac  contigijfe  dr  etiamnmn  contingere  in- 
fartis  d’lftibns  crafjioribus  lapillis , verum  ad  bomm  figure  varie - 
tatem  fpe  ft  antes,  eos  non  ad' intejlinorum  cavitate, m con  for  mart 5 
fed  ubiq ; later  aider,  immo  in  aliqftbus  per  ip  fa  quibus  perforan- 
tur  foramina  chylo  defeenfum  d clyfmatibus  afeenfum  conce- 
dere. 

Vrinofi  laticis  color  cm  varie  immutari , fuhftantiamve  alter ari 
pro  accede nt is  vel  d feientis  ratione  quemvis  dies  docet  ; Par  idea 
vero  pellucid a contra  nature  ordinern  fuccedentis  cum  tempore  alia 
eft  perquirenda  ratio  ; illts  enim  magis  rninufue  bile  fat ur  at  is  in.-. 

O 3 tenditnr. 
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tendmy  vel  remittitur  tinfluraymt  admixtis  v arils  heterogeneis, 
vel  fpiritibus  exlalatis  incrajfatur,  inque  opac  am  & virulent  am 
•vertitur  urina. 

Cujus  colic tra  e x cretionern  impediebat  mucus  in  vefica , ejus  col- 
■lum  glutinans , tantam  vero  olio  Hirer  urn  quantitatem  vefica 
cap  ere  incap  ax , nifi  non  naturdem  extenfionem  ei  come  damns  j 
qualcm  in  puella  fib  fnem  anni  feptuagefimi  fecundi  Johanna 
Heufchleria  cbfervavi  ; ad  quam  ut  afciticam  accerfiitus , queer enti 
caufas,  ohtigit  infiammatio  colli  vefica ? Anodyna  & poll  Cathete- 
rem  apple  are  juf/i,  unde  incredibilis  lotij  quantitas  libras  novem 
fuperansy  fubfidente  venture , continuo  fluxit , ipfaque  convaluit 
'Vrinas  vero  non  tamin  ve flea  quam  re  nib  ns,  vafijque  ceteris  re- 
dundare  fuperius  exemplum  Dn.  I.  W.  dec  Ur  at. 

Evenire  unde  potuit  ut  excedens  hujus  laticis  urinofi  quant  it  as 
dfertis  C celiac  a ofiiolis  in  cavitatem  ventriculi  exudarit ; verum 
propius  ohjerv antibus  con-fiat,  urina  non  redundante  ejhfmodi  fieri 
vacuationem ? plurimum  pur aliquando  vero  quibufdam  chyli 
ciborumq;  particulis  mixtam  Nec  fi  quis  antecedentem  hifioriam 
ferio  examindhit^  ne  qfuicquam  excretiones  ante  primas  agra  in- 
geflum , multo  minus  hue  ufque  datum  intelliget , quod  urinofum 
faporem  induere  valuerit  j Nec  latex  femper  redundans  vafia 
fanguifera  eruitare  cogit  : Inde  ex  ipfiws  rei  contingent ibus  veris 
allquid  contra  naturae  leges  in  hoc  c rpore  contingere , conjica  e 
licet ? forfanque  coMinuatae  calculorum  generations  aliqua  can  fa 
petenda , cum  ventriculus  nova  faburra  perverfoq j fermento  hu- 
morum  quotidie  tentetur  ; [ecus  jam  yam  remedies  alter dt us  efiet : 
Memor  quidem  exempli  quod  mihi  contigit.  Anno  1677.  in  Eva 
Zubera  annorum  quadraginta  cive  urbis  hujus , qua  enixu  partus 
violento , vefica  urina  difienta , fetus  Ixitu  vahde  comprejfa , 
ha:q\  violent  a caufa  aperto  uracho , urina  per  umbilicum  integro 
puerperio  majorem  portionem  exoneravit , demum  confolidato  hoc , 
natmahter  fluxit AH  a naturalibus  & manifefiis  ad  non  natu~ 
ralia  occulta  haHenus  cencludendum  non  ell. 

Abfiinentin  themaEznixAusnofier  ad  divum  Jacobum  pri- 
mum^Regem  Angliae  Potentiffimum  pertrattavit , ignota  turn 
iranfpiratioms  hujufq,  principle  circulation^  caufa  varie  ratioci- 
nates 
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teat  us,  fed  ad  banc  refieffentes , bominem  refpirarc  adq'}  fuhftanti # 
deperditx  reflaurationem  refici , Ars  ftatica  docet  plus  mfenft - 
l filter  e corpora  excerni  tranfpirando  quam  per  cmnes  excretcrias 
vias  fenfibzliter  excludi 

■ Ut  vir  robuftus  in  affione  permanens  off o librarum , fotn  cibcq ; 
fwgulis  diebus  fat ur atm,  ires  tantum  vel  in  fummum  quatuor  lib. 
manifejiis  in  excrementis  deponat,  faff  a tamen  digefiione  ampli - 
■ -us  non  ponder  et  quam  cibnm  ante  fumtum  : - Him  coffionnrn  en- 
ergia  omnia  immimii  inq\  fpiritus  tandem  refolvi , dr'  tranfpira - 
tionis , in  folutione  morborum  infenfihili  & hecticorum  dev  or  at  a 
fubftantia , veritas  cmffit ; qua  non  ob  epidermidis  conflipati - 
onem  procedente , cyw  erat  refect  lone  ; yA&y  infpirari  ad 

fpirituhm  vitalium  refeffionem  debuit , ut  expirari  pojjit ? ftcq\  /'*z 
manere  ; //>/<?  aer  infpiratus,  incraffatus , in  vafis  in 

ferum  v erf  us , urinandi  materiam  tempore  abftmentia  commodam 
pr  ability  ut  by  dr  op  i cos  f apt  us  cermmus  folo  aere,  aquofts  [uis  par- 
ticulis , increfcere. 

Hac  fimt^  Fxcellentijfimi  Domini ? o//>^  de fide  raft  is  y exigua 

quidem^nift  favor  e veflro,  digna  ad  major  a videantkr.  Pluri - 
ma  borum  Calculorum  fpecimina  doff  is  prac  laris  amicifq ; vir  is 
in  rei  teftimonium  mitt  ere  voluimus^ut  ft  aliqitid  cum  tempore 
obfervari  velint ? hortari  dignentur  ; Inclyti  enim  Senatus  noftri 
Ampliffimi  mandat  o^  pro  dementia  fua  inmiferos , agra  noftra 
publico  loco  fuftentatur  et  o'frvatur , cautumq \ eft  ne  mortua 
ante  exaffam  evifcerationem,  fepeliatur,  quo  publico  ex  ipftus  lath 
• datifftmo  deftderio  aliquid  boni  redundare  poffit . 

Dabam  Bern*  in  . . r Tj7.  , . . 

Helvetiis  ulti-  Siglfnt.  Konig . D = 

ma  Feb.  i 686.  Ind.  RpL  Ph. 

Horum  Calculorum  fpecimina  duo  una  milit  CI  D,  Kjmig , 
quorum  figuras  jufta  magnitudine  accurate  exliibent  Fig.  3 & 
4.  R.  Societas  rei  novitate  permota,  voluit  eos  fpagyrico  ex- 
amini  fubjicere,adminiftrante  Chymico  excellentilfimo  D.D. 
Slareo.  Eventum  e Tranfa&ione  proximo  edenda  fcies. 
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A Dtjcomfe  of  the  Rule,  of  the  deer  safe  of  the  bight  of 
the  Mercury  in  the  Barometer,  according  as  places 
are  Elevated  above  the  Surface  of  the  Earthy  with 
an  attempt  to  dif cover  the  true  reafon  of  the  Rifing 
and  Falling  of  the  Mercury,  upon  change  of  Weather. 

l3y  EDM.  HALLEY. 

jT^He  ElaHick  property  of  the  Air  have  been  long 
JL  fince  made  out,  by  Experiments  before  the  R.  Socie- 
ty and  elce  where ; and  the  Refiftance  of  its  Spring  is  4 found 
to  be  nearly  equal  to  the  Weight  or  Force  that  comprefies  it  j 
as  alfo, that  the  fpaces  the  fame  Air  occupies,  under  differing 
Preffures  are . Reciprocally  as  thole  Preffures:  it  has  been 
fhown  likewife  by  undoubted  Experiment,  that  the  Speci- 
fick  Gravity  of  the  Air,  near  the  Earths  Surface  to  that  of 
Water,  was  once  as  i to  840,  again  as  1 to  8 52,  and  a third 
time,  in  a very  large  Veffell  holding  ten  Gallons,  as  1 to 
860  all  which,  conlidering  the  difficulty  of  the  Experiment 
agree  well  enough,  th F$Mercury  Handing  at  all  thole  times 
about  2 9 Inches  1 ; but  by  realon  twas  Summer  Weather  and 
confequently  the  Air  ratified,  when  all  thefe  were  tryed,  we 
may  without  lenlible  Errour  lay  in  round  Numbers,  that 
the  Barometer  Handing  at  ]o  Inches,  and  m a mean  Hate  of 
Heat  and  Cold,  the  Specifick  Gravity  of  the  Air  to  Water, 
is  as  1 to  800:  By  the  like  Tryais  the  weight  of  Mercury  to 
Water,  is  as  13  V to  1,  or  very  near  it,  fo  that  the  weight 
of  Mercury  to  Air,  is  as  10800  to  1,  and  a Cylinder  of  Air 
of  10800  Inches  or  900  Feet , is  equal  to  an  Inch  of  Mercury , 
and  were  the  Air  of  an  equal  denfity  like  Water,  the  whole 
Atmoyhere  would  be  no  more  than  5, 1 Miles  high,  and  in 
the  Alcent  of  every  900/M  the  Barometer  would  link  an 
Inch.  But  the  expaniion  or  the  Air  encrealing  in  the  lame 
proportion  as  the  incumbent  weight  of  the  Atmofyhere  de- 
er eafes,  that  is  as  the  Mercury  in  the  Barometer  links,  the  up- 
per parts  of  the. MV  are  much  more  rarified  than  the  lower, 
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and  each  (pace  anfwering  to  an  Inch  of  Quickfilver  grows 
greater  and  greater,  fo  that  the  Atmofghere  mu  ft  be  extend- 
ed to  a much  greater  hight.  Now  upon  thefe  principles, 
to  determine  the  hight  oi  the  Mercury  at  any  afligned  hight 
in  the  Air,  and  e contra  having  the  hight  of  the  Mercury  giv- 
en, to  find  the  hight  of  the  place  where  the  Barometer  Bands, 
are  Problems  not  more  difficult  than  Curious ; and  which 
I thus  reiblve. 

The  expanfions  of  the  Air  being  Reciprocally  as  the 
hights  of  the  Mercury , it  is  evident,  that  by  the  help  of  the 
Curve  of  the  Hyperbola  and  its  Afymptotes  the  Paid  expanfions 
may  be  expounded  to  any  given  hight  of  the  Mercury:  For 
by  the  6yhprop.  lib . 2 .Conic.  My  dorgii,  the  Rectangles  AB 
CE,  AKGE,  ALDE,  8cc.  ( in  fig.  5 ,)  are  alwais  equal, 
and  confequently  the  tides  CB,  GK,  LD,  k c.  are  recipro- 
cal ly  as  the  fides,  A.B,  AK,  AL,  &c.  If  then  the  lines  AB, 
AK,  AL,  be  fuppofed  equal  to  the  hights  of  the  Mercury ,.  or 
the  preffures  of  the  Atmofphere , the  lines  CB,  KG,  LD, 
anfwering  thereto,  will  be  as  the  Expanfions  of  the  Air  un- 
der thofe  preftures,  or  the  bulks  that  the  fame  quantity  of 
Air  will  occupy ; which  Expanfions  being  taken  infinitely 
many  , and  ‘infinitely  little,  ( according  to  the  method  of 
Indivifibles  ) their  fumme  will  give  the  fpaces'  of  Air  be- 
tween the  feveral  hights  of  the  Barometer  ; that  is  to  fay  the 
fumme  of  all  the  lines  between  CB  and  KG,  or  the  Area  C 
BKG,  will  be  proportioned  to  the  diftance  or  fpace  inter- 
cepted between  the  Levels  of  two  places  in  the  Air,  where 
the  Mercury  would  Band  at  the  hights  reprefented  by  the  lines 
AB,  AK ; fb  then  the  fpaces  of  Air  anfwering  to  equal  parts 
of  Mercury  in  the  Barometer,  are  as  th q Areas  CBKG,  GKL 
D,  DLFM,  &c.  Thefe  Areas  again  are,  by  the  Demon- 
ftration  of  Gregory  of  St.  Vincent , proportionate  to  the  Loga- 
rithms of  the  numbers  exprelfmg  the  Rat  tones  of  A K to  AB, 
of  AL  to  AK,  of  AM  to  AL,  8rc.  So  then  by  the  common 
Table  of  Logarithms,  the  hight  of  any  place  in  the  Atmof* 
there , having  any  affigned  hight  of  the  Mmttry,  may  moft 
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eafily  be  found:  For  the  line  CB  in  the  Hyberbola , whereof 
the  Areas  deflgn  the  Tabular  Logarithms,  being-  0,0144765; 
tVdll  be,  as  0,0144765,  to  the  difference  of  the  Loga- 
rithms of  3 0,  and  any  other  Idler  Number,  fo  900  feet  or  the 
Ipace  anfwering  to  an  Inch  of  Mercury , if  the  Air  were  e- 
qually  prell  with  30  Inches  of  Mercury  and  every  where  a- 
like,  to  the  hight  of  the  Barometer  in  the  Air , where  it  will 
Band  at  that  Idler  Number  of  Inches:  And  by  the  converle 
of  this  proporion  may  the  hight  of  the  Mercury  be  found, 
having  the  Altitude  of  the  place  given.  From  thefe  Rules  I 
derived  the  following  Tables. 


A Table  [hewing  the  Altitude , 
to  given  bights  of  the  'Mer- 
cury. 


Inch . 

Feet. 

30. 

0 

29.  — 

- - - 91 5* 

28.  - 

— — — 1 862. 

27.  - 

— — — - 2844. 

26.  — 

- - - 3863. 

25,  - 

— — — - 4922. 

20.  — — 

■ - - io947* 

15.  - 

- - 18715. 

IO.  r- 

— — 29662. 

5*  ~ 

- - 4S378- 

I.  — 

— — 9183I. 

°>T  ~ 

- - I I O547. 

2 5. 

— 129262. 

0, 1. 

29  mil.  or  154000. 

0, 01. 

41  mil.  216169. 

0,  001. 

53  mil.  278338. 

A Table  J hewing  the  bights  of 
the  Mercury,  at  given  Al- 
titudes. 


Feet. 

Inch. 

0 — 

— 

30,  00. 

1000.  — 

— 

— 28,  91. 

2000.  — ■ 

_ — 

— 27,  86. 

3000  — 

—26,  8 5. 

4000.  — 

— 

-25,87. 

5000  feet 

- — 

-24,  93. 

1 mile 

— 

-24,  67. 

2 — 

— 

—20,  29. 

8 - 

— 

-16.68. 

4 ~ 

— 

—13.  72. 

5 ~ 

■ — 

—11.  28. 

10  — 

— • 

- 4.  24. 

- 

— 

— 1.  60. 

20 . — 

— 

— o.  95. 

25  - 

— 

— 0.23. 

30  - 

— 

— 0.  08. 

40  — 

— 

— 0.  012. 

up- 


£ io7  ] 

Upon  thefe  Suppofitions  it  appears,  that  at  the  flight  of 
41  miles,  the  Air  is  fo  ratified,  as  to  take  up  3000  times  the 
fpace  it  occupies  here,  and  at  5 3 miles  high,  it  would  be  ex- 
panded above  30000  times  ; but  tis  probable  that  the  ut- 
moft  power  of  its  fpring  cannot  exert  it  felf,  to  fb  great  an 
extension,  and  that  no  part  of  the  Atmoftbere  reaches  above 
45  miles  from  the  fiirface  of  the  Earth. 

This  feems  confirmed  from  the  Obfervations  of  the  Crc- 
pufculum,  which  is  obferved  commonly  to  begin  and  end 
when  the  Sunn  is  about  18  degrees  below  the  Horizon  • for 
Fuppofing  the  Air  to  reflect  light  from  its  moft  ratified  parts, 
and  that  as  long  as  the  Sun  illuminates  any  of  its  Atoms,  they  . 
are  vifible  to  an  Eye  not  intercepted  by  the  Curvity  of  the 
Earth,  it  will  follow  from  Fig.  6.  that  the  proportion  of  the 
hight  of  the  whole  Air,  to  the  Semidiameter  of  the  Earth,  is 
much  about,  as  t to  90,  or  as  the  excels  of  the  Secant  of  a~ 
bout  8 l degrees  to  Radius : For  if  E be  the  Eye  of  the  Ob~ 
ferver,  S a place  where  the  Sun  lets  at  the  end  of  twilight 
in  E,  and  the  Arch  ECS,  orTCA  be  found  18  degrees,  the 
excels  of  thoSecant  of  half  thereof  ECH,  would  be  the  hight 
of  the  Air  viz.  GH  : But  the  beam  of  the  Sun  ASH,  and  the 
| vifual  Ray  EH  do  each  of  them  fuffer  a Refra&ion  of  about 
3 2 or  3 3 minutes,  whereby  being  bent  inwards  from  H to- 
wards G,  the  hight  of  the  Air  need  not  be  fb  great  as  if  they 
went  (freight ; and  having  from  the  Angle  ECS  taken  the 
double  Refraction  of  the  Horizontal  Raj,  the  half  of  the  re- 
mainder will  be  8 1 degrees  circiter,  whofe  Secant  being  ia 
in  it  follows  that  as  loooo  to  hi,  fb  the  Semidiameter  of 
of.  the  Earth  fuppofed  4000  miles,  to  44,  4 miles ; which 
will  be  the  hight  of  the  whole  Air , if  the  places  E,  S,  whole 
Vifible  portions  of  the  Atmofphere  ERZH,  and  SHKB  juft 
touch  one  the  other,  be  18  degrees  alfunder. 

At  this  height  the  Air  is  expanded  into  above  3000  times 
the  fpace  it  occupies  here,  and  we  have  feen  the  experience 
of  Condenling  it  into  the  both  part  of  the  fame  (pace,  fo 
that  k fhould  feern,  that  the  Air  is  a fubftance  capable 
; P of 


of  being  compreffed  into  the  1 80000th  part  of  the  fpace  it 
would  naturally  take  up,  when  Free  from  preffure \ Now 
what  texture  or  composition  of  parts  fhall  be  capable  of  this 
great  expanfion  and  contra£lion,feems  a very  hard  queflion ; 
and  which,  I fuppofe,'  is  fcarce  fufficiently  accounted  for, 
by  the  comparing  it  to  Wool,  Cotton,  and  the  like  fpririgy 
bodies.  , 

Hitherto  I have  only  confidered  the  Air  and  Atmofpherc,  * 
as  one  unaltered  body,  as  having  conflantly.  at  the  Earth’s 
flirface  the  Sooth  part  of  the  weight  of  Water,  and  being 
capable  of  rarefaction  and  condenfation  in  infinitum  ; nei- 
ther of  which Hypothefes  are  rigidly  true:  for  here  in  Eng- 
land ’tis  notoriously  known,  that  the  weight  of  the  whole' 
At?nofphere  is  various , being  counterpoifed  fbmetimes  by 
281  inches  of  Mercury,  -and  at  other  times  by  no  lefs  than  3 o 
! , fo  that  the  under  parts  being  prelfed  by  about  a 1 5th  part. 
Ids  weight,  the  fpecifick  gravity  of  the  Air  upon  that  fcore 
will  fometimes  be  a 1 5th  part  lighter  than  another  ; Befides 
heat  and  cold  does  very  confiderably  dilate  and  contract 
the  Air,  and  confequently  alter  its  gravity,  to  which  add  the 
mixture  of  effluvia,  or  fleams  riling  from  allmoll  all  Bodies, 
which  affimulating  into  the  form  of  Air  are  kept  fufpended 
therein,  as  Salts  dilfolved  in  Liquors  or  Mettles  in  corroding 
Menftrua , which  bodies  being  all  of  them  very  much  Hea- 
vier than  Air,  their  particles  by  their  admixture  mull  needs 
encreafe  the  weight  of  that  Air  they  lie  incorporated  withal, 
after  the  fame  manner  as  melted  Salts  do  augment  the  Cpe- 
cifick  Gravity  of  Water.  The  other  confideration  is  that, 
the  RarefaCtion  and  Condenfation  of  the  Air  is  not  precilely 
according  to  the  proportion  here  laid  down,  for  tho  expe- 
riment very  nearly  agrees  thereto,  as  may  be  feen  in  the 
,58  th  Chapter  of  Mr.  Hooks  Micrographie,  yet  are  the  Con- 
denfations  not  poffible  beyond  certain  degrees,  for  being 
compreiTed  into  an  800th  part  of  the  fpace  it  takes  up  here, 
its  conlillence  would  be  equally  denfe  with  that  of  Water, 
which  ycilds  not  to  any  force  whatfoever,  as  hath  been 
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found  by  feveral  experiments  tryed  here,  and  at  Florence 
by  the  Academia  del  Pimento.  < Nor  can  the  Rarefaction  pro- 
ceed in  infinitum  ; for  fuppofing  the  Spring  whereby  it  de- 
: lates  it  felf,  occasioned  by  what  texture  of  parts  -you  pleafe, 
yet  muft  there  be  a determinate  magnitude  of  the  natural 
Rate  of  each  Particle,  as  we  fee  it  is  in  Wooll  and  the  like, 
whole  bodies  being  compreffable  into  a very  finall  fpace, 
have  yet  a determinate  bulk  which  they  cannot  exceed, 
when  freed  from  all  manner  of  preffure. 

Thefe  objections  being  true  do  difturb  the  Geometrical 
accuracy  of  thefe  conclusions,  drawn  from  the  fpecifick  gra- 
vity of  the  Air  obferved  at  any  time  ; but  the  Method  here 
{hewn  will  compute  by  a like  calculation,  the  bights  of 
the  Quickfiher,  and  the  Rarefactions  of  the  Air  from  any 
ahigned  flight  of  the  Barometer  at ; the  Earths  Surface,  and 
! any  fpecifick  Gravity  given.  As  to  the  Condensation  and 
RarefaCtion  by  heat  and  cold,  and  the  .various  mixture  of 
Aqueous  and  other  Vapours,  thefe  two  objections  feem  gene- 
rally to  compeniate  each  other,  for  when  the  Air  is  ratifi- 
ed by  heat  the  Vapours  are  railed  mold  copioufly,  fb  that  thr 
the  Air  properly  id  Called,  be  expanded  and  confequently 
lighter,  yet  the  interftices  thereof  being  crouded  full  of  Va- 
pours of  much  heavier  matters,  bulk  for  bulk  the  weight 
of  the  Compofitum . may  continue  much  the  fame  ; at  leaft  a 
moft  Curious  experiment  made  by  the  Ingenious  Mr  .'John 
Cafivell  of  Oxford  upon  the  top  of  Snowdon  hill  in  Caernarvan - 
^^j  feemsA0:  prove  that  the  firff  Inches  of  Mercury,  have 
f their  portions  of  Air  near  enough  to  what  I now  determine; 
for  the  bight  of  the  hill  being  1240  yards  or  very  near  it,  he 
found  the  Mercury  to  have  fubfided  t02  5,6  inch,  or 4 inch.  be- 
low the  mean  Altitude  thereof  at  the  level  of  the  Sea, 
(\vhich  is  a greater  difierenee  thanbas  been  found  in  any  of 
our  former  Experiments,) and  the  fpace  anfwering  to  4 inch. 

! by  my  calculation  fliould  bei 28 8 yards  ;andit  agrees  as  well 
with  the  Obfervations  in  the  Appendix  to  Mr.  PafcalP s 
. Book,  del0  Efiilibre  des  Liqueurs,  made  .011  the  high  hill  in 
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Auvergne , call’d  le  puy  de  Domme , So  that  the  Rarefa&ion 
and  Vapours  feem  not  to  have  altered  confiderably,  the 
Gravity  of  the  under  parts  of  the  Air  \ and  much  above 
the  flight  where  thefe  Experiments  were  made,  do  few  Va- 
pours afcend,  and  the  cold  is  fuch  that  the  Snow  lies  conti- 
nually, lb  that  for  the  more  elevated  parts  of  the  Sphere  of 
Air  there  is  much  lefs  reafon  to  doubt. 

But  now  we  have  had  occalion  to  mention  the  difference 
there  is  between  the  hight  of  the  Mercury  at  one  time,  from 
the  hight  thereof  at  another,  it  may  not  be  unacceptable  to 
offer  at  fome  reafons  for  the  faid  difference,  which,  at  leaf!  to 
my  felf,  feem  to  have  iome  appearance  of  truth : \jirft  then  tis 
undoubtedly  demonffrable  that  the  hight  of  the  Cylinder  of 
Mercury , is  equal  to  the  weight  of  the  whole  incumbent  Air, 
and  confequentJy  that  that  whole  is  fomtimes  a fifteenth 
more  than  at  other  times,  which  cannot  otherwife  be,  but 
by  the  accefs  of  new  matter  when  tis  heavy,  and  its  dimi- 
nution when  tis  light ; that  Hypothecs  therefore  that  fhews 
how  the  Air  fhall  be  encreafed  or  diminifhed,  in  any  par- 
ticular place,  will  give  a reafon  for  the  greater  and  leffer 
hight  of  the  Mercury  in  the  Bur  of  cope : but  to  diredt  us  in  the 
choice  of  the  feveral  caufes,  which  may  be  afligned  for  the 
encreafe  and  decreafe  of  the  Air , twill  not  be  unneceffary  to 
enumerate  iome  of  the  principle  obfervations  made  upon  the 
Barometer , moft  whereof  are  fuffxciently  Known  already  to 
all  thofe  that  are  curious  in  thefe  matters. 

Thejfr/is,  that  in  calm  weather  whenth^ir  is  enclined 
to  Rain,  the  Mercury  is  commonly  low. 

2.  That  in  Serene  good  fetled  weather  the  Mercury  is  ge- 
nerally high.  * . 

3.  That  upon  very  great  Winds  tho’  they  be  not  accom- 
panied with  Rain  the  Mercury  finks  lowed:  of  all,  with  re?  , 
lation  to  the  point  of  the  Compafs  the  Wind  blows  upon. 

4.  That  cateris  paribus  the  greateff  flights  of  the  Mercury 
are  found  upon  Eafferly  and  North- eafterly  winds. 

5.  That  in  calm  frofty  weather  the  Mercury  generally 
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6.  That  after  very  great  ftormes  of  Wind,  when  tire 
Quickfilver  has  been  low,  it  generally  riles  again  very  fall. 

7.  That  the  more  Northerly  places  have  greater  altera- 
tions of  the  Barofcope  than  the  more  Southerly. 

8.  That  within  the  Tropicks  and  near  them,  thole  ac- 
counts wee  have  had  from  others,  and  my  own  Oblervati- 
on  at  St.  Helena  make  very  little  or  no  variation  of  the 
hight  of  the  Mercury  in  all  weathers  : Now  that  Theory  that 
can  well  account  for  all  thele  Appearances,  will  in  all  pro- 
bability approach  nearer  the  true  Caule  of  the  Barometers 
variations,  than  any  thing  hitherto  offered ; and  fuch  an 
one  I am  bold  to  believe,  is  that  which  I here  day  down, 
with  fubmifliori  to  better  Judgments. 

I conceive  that  the  principal  Caule  of  the  rile  and  fall  of 
the  Mercury,  is  from  the  Variable  Winds,  which  are  found 
.in  the  Temperate  Zones,  and  whole  great  unconlfancy  here 
in  England  is  molf  notorious  : I fhall  not  at  prelent  inquire 
into  the  Caufe  of  its  uncertainty,  but  the  matter  of  Faff  be- 
ing molf  undoubted,  the  Legitimate  Confequences  thereof 
muff  be  allowed  me ; let  it  proceed  from  what  it  will. 

A Second  Caule  is  the  uncertain  Exhalation  and  Pre- 
cipitation of  the  Vapours,  lodging  in  the  Air,  whereby  it 
comes  to  be  at  one  time  much  more  crouded,  than  at  ano- 
ther, and  conlequently  heavier \ but  this  latter  in  a great  mea- 
fure  depends  upon  the  former.  Now  from  thele  Principles, 
I fhall  endeavour  to  Explicate  the  lever al  Phenomena  of  the 
Barometer , taking  them  in  the  lame  Order,  I layd  them 
down. 

1.  Why  in  Calm  Weather , the  Air  being  inclined  to  Tkain,  the 
Mercury  is  commonly  low  ? I Anlwer  that,  the  Mercury  s be- 
ing low,  enclines  it  to  Rain,  for  the  Air  being  light,  the 
Vapours  are  no  longer  fupported  thereby,  being  become 
fpecifically  heavier  than  the  Medium  wherein  they  floated  ; 
fo  that  they  delcend  towards  the  Earth,  and  in  their  fall 
meeting  with  other  aqueous  Particles,  they  incorporate  to- 
gather  and  forme  little  drops  of  Rain  \ but  the  Mercury s be- 
ing 
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ing  at  'one  time  lower,  than  at  another,  is  the  dfe£t  of  two 
contrary  Winds  blowing  from  the  place  where  th q Barometer 
Hands;  whereby  th cAir  of  that  place  is  carried  both  wais 
from  it,  and  confequently  the  incumbent  Cylinder  of  Air  is 
diminifhed,  and  accordingly  the  Mercury  finks  ; as  for  in- 
Hance  , if  in  the  German  Ocean  it  fhould  blow  a gale 
of  Wefterly  Wind  , and  at  the  fame  time  an  Ealter- 
ly  Wind  in  the  drift?  Sea ; or  if  in  F ranee  it  fhould  blow 
a Southerly  Wind,  and  in  Scotland  a Northern  ; it  mull  be 
grafted  me  that  that  part  of  the  Atmofphere  impendent  over 
England , would  thereby  be  exha  ailed,  and  attenuated,  and 
the  Mercury  would  fubfide,  and  the  Vapours  which  before 
floated  in  thofe  parts  of  the  Air  of  equal  Gravity  with  them- 
lelves,  Vould  fink  to  the  Earth: 

2.  Why  in  Serene  good  felled  Weather  the  Mercury  is  gene- 

rally high  ? To  this  I anfwer  , That  the  greater  hight  of  the 
Barometer , is  occafioned  by  two  contrary  Winds  blowing  to- 
wards the  place  of  Oblervation,  whereby  the  Air  of  other 
places  is  brought  thither  and,  accumulated  ; fb  that  the  in- 
cumbent Cylinder  of  A/V  being  encreafed  both  in  hight  and 
weight,  t he  Mercury  prefled  thereby  mull  needs  rife  and 
Hand  high,  as  long  as  the  Winds  continue  fo  to  blow  ; and 
then  the  Air  being  fpecifically  heavier,  the  Vapours  are  better 
kept  fufpended,fo  that  they  have  no  inclination  to  Precipitate 
and  fall  down  in  drops,  which  is  the  reafbn  of  the..  Serene 
good  Weater,  which  attends  the  greater  high ts  of  the  Mer- 
cury. , 

3.  Why  upon  very  great  Windsor  Storms  though  accompanied 
with  no  Rain , the  Mercury  finks  l weft  of  all,  with  relation  to 
the  point  of  the  Compafs  upon  which  the  Wind  Hows.  This  is 
caufed  by  the  very  rapid  motion  of  the  Air  in  thefe  Storms ; 
for  the  Tract  or  Region  of  the  Earths  Surface  wherein  thefe 
Winds  rage,  not  extending  all  round  the  Globe^  that  Hag- 
nant  Air  which  is  left  behind,  as  like  wife  that  on  the  fides, 
cannot  come  in  fb  fall  as  to  fupply  the  Evacuation  made  by 
fo  fwift  a Current,  fo  that  the  Air  mull  neceffarily  be  atte- 
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nuated  when  & where  the  laid  Winds  continue  to  blow, and 
that  more  or  lefs  according  to  their  Violence  ; Add  to  which 
that  the  Horizontal  motion  of  the  Air  being  lo  quick  as  it  is, 
may  in  all  probability  take  off  lome  part  of  the  perpendicu- 
lar prelfure  thereof : and  the  great  agitation  of  its  particles,is 
the  reafbn  why  the  Vapours  are  didipated  and  do  not  con- 
denle  into  drops,  fo  as  to  form  Rain,  otherwile  the  natural 
confequence  of  the  Airs  rarefaction. 

4.  Why  ceteris  paribus  the  Mercury  flams  highejl  upon 
■an  Eaflerly  cr  North-eaflerly  Wind . This  happens  becaufe 
that  in  the  great  Adantick  Ocean  on  tins  fide  the  3 5 th  de- 
gree of  North  Latitude,  the  Wefterly  and  SoutlnWefter- 
ly  Winds,  blow  almolt  always  Trade,  fo  that  whenever 
here  the  Wind  comes  up  at  Eaft  and  North-Haft,  his  fure 
to  be  checked  by  a contrary  Gale,  as  loon  as  it  reaches  the 
Ocean  ; wherefore  according  to  what  is  made  out  in  our 
iecond  Remark,  the  Air  muft  needs  be  heaped  over  this 
Ifland ; and  confequently  the  Mercury  muft  ftand  high,  as 
often  as  thefe  Winds  blow.  This  holds  true  in  this 
Country,  but  is  not  a general  rule  for  others,  where  the 
Winds  are  under  different  Circumftances  .*  and  I have 
lometimes leen  the  Mercury  here  as  low  as  29  Inches,  upon 
an  Eafterly  Wind,  but  then  it  blew  exceeding  hard,  audio 
comes  to  be  accounted  for  by  what  was  obferved  upon  the 
3d.  Remark. 

5.  Why  in  calm  frofty  weather  the  Mercury  generally  flands 
high.  The  caule  hereof  is,  as  I conceive  that  it  feldom  freefes 
but  when,  the  Winds  came  out  of  the  Northern  and  North- 
Baftern  Quarters,  or  atleaft,  unlefs  thofe  Winds  blow  at 
no  great  diftance  of,  for  the  Northern  parts  of  Germany , 
Denmark , Sweden , Norway and  all  that  trad  from  whence 
North-Eaftcrn  Winds  come,  are  lubject  to  almoft  continual 
Froft  all  the  Winter ; & thereby  the  lower  Air  is  very  much 
condenfed,  and  in  that  State  is  brought  hitherwards  by  thofe 
Winds,  and  being  accumulated  by  the  Oppolition  of  the 
Wefterly  Wind  blowing  in  the  Ocean,  th q Mermy  muft 
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needs  be  preft  to  a more  than  ordinary  hight,  and  as  a con- 
curring caufe,  the  fhrinking  of  the  lower  parts  of  the  Air 
into  Idler  room  by  cold,  muif  needs  caute  a defcent  of  the 
upper  parts  of  the  Atmofphere  to  reduce  the  cavity  made  by 
. this  contraction  to  an  JEquilibrium. 

6 . Why  after  very  great  Storms  of  Wind,  when  the  Mercury 
has  been  very  low , it  generally  r if es  again  veryfafl.  'This  I 
have  frequently  obterved,  and  once  found  it  riten  an  Inch 
and  half  in  lets  than  fix  hours,  after  a long  continued  Storm 
of  South-Weft  Wind,  This  teems  to  be  occafioned  by  the 
fudden  acceflion  of  new  Air  to  fupply  the  great  Evacuation 
which  hich  continued  Storms  make  thereof,  in  thofe  places 
where  they  happen  ( as  in  the  third  remark ) and  by  the 
Recoile  of  the  Air,  after  the  force  ceates  that  impelled  it ; 
and  the  reafon  why  the  Mercury  rites  fo  faft,  is  becaute  the 
Air  being  very  much  rarified  beyond  its  mean  denfity,  the 
neighbouring  Air  runs  in  the  more  fwiftly  to  bring  it  to  an 
^Equilibrium,  as  we  tee  water  runs  the  fafter  for  having  a 
great  declivity. 

7.  Why  in  more  Northerly  P laces  the  Variations  of  the  Baro- 
teope  are  greater  than  in  the  more  Southerly  ; The  truth  of  the 
matter  of  facf  is  proved  from  obfervations  made  at  Clermont 
and  Paris  compared  with  others,  made  at  Stokholm , as  may 
be  teen  in  the  Appendix  to  Mr.  P of  cals  book  before  cited. 
The  reafon  I conjecture  to  be, that  the  more  Northerly  parts 
have  uxually  greater  Storms  of  Wind  than  the  more  Souther- 
ly, whereby  the  Mercury  fhould  fink  lower,  in  that  extream ; 
and  then  the  Northerly  Winds  bringing  the  Condented  and 
Ponderous  Air  from  the  Neighbourhood  of  the  Pole,  and 
that  again  being  checked  by  a Southerly  Wind,  at  no  great 
diftance,  and  fo  heaped,  muft  of  neceftity  make  th q Mer- 
cury in  fuch  cate  ftand  higher,  in  the  other  extream. 

8 . And  Lately,  Why  near  the  EquinoCtial  as  at  Rarbadoes 
and  St.  Helena,  there  is  very  little  or  no  Variation  of  the  height 
of  the  Barometer.  This  Remark  above  all  others.  Confirms 
the  Hypothefis  of  the  Variable  Winds  being  the  caufe  of 
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thefe  Variations  of  the  height  of  tfie  Mercury , for  in  the 
places  above  named,  there  is  always  an  eafy  Gale  of  Wind 
blowing  nearly  upon  the  fame  point,  viz,  E.N.E.  at  Bar- 
badoes  and  E.  S.  E at  St.  Helena , fb  that  there  being  no 
contrary  Currents  of  the  Air,  to  exha uft  or  accumulate  it, 
the  Almofphere  continues  much  in  the  fame  State  : However 
upon  Hurricanes,  the  m'oft  Violent  of  Storms,  the  Mercury 
has  been  obferved  very  low,  but  this  is  but  for  once  in  two 
or  three  years, and  it  foon  recovers  its  felled  hate  of  about  29 
pinches.  I doubt  not  but  the  fame  thing  is  in  the  Eaft 
Coafl:  of  Africa  and  in  India,  where  the  Monfoons  or  Winds 
are  Trade  for  half  the  year  one  way,  and  half  the  year  ano- 
ther ; only  tis  probable,  that  there  may  fbmething  worth 
noting  happen,  about  the  times  of  the  Change  or  fhifting 
of  the  Winds,  which  might  be  obtained  if  any  body  had 
the  curiofxty  to  keep  the  Barometer  at  our  Factories  in  In- 
dia. 

I doubt  not  but  this  Doftrine  will  find  fbme  Qppofers, 
and  that  one  principal  Objection  will  be,  That  I fuppofe  the 
Air  fometimes  to  move  from  thofe  parts  where  it  is  already 
evacuated  below  the  Equilibrium , and  fometimes  again  to- 
wards thofe  parts,  where  it  is  condenfed  and  crouded  above 
the  mean  ftate,  which  may  be  thought  contradictory  to  the 
laws  of  Staticks  and  the  rules  of  the  Equilibrium  of  Fluids. 
But  thofe  that  fliall  conlider  how,  when  once  an  Impetus  is 
given  to  a fluid  body,  it  is  capable  of  mounting  above  its 
level,  and  checking  others  that  have  a contrary  tendency  to 
defcend  by  their  own  gravity,  will  no  longer  regard  this  as 
a material  Obftacle ; but  will  rather  conclude , that  the 
Great  Analogy  there  is  between  the  rifing  and  falling  of  the 
Water  upon  the  Flux  and Reflux  of  the  Sea,  and  this  of  the 
accumulating  and  extenuating  the  Air,  is  a great  Argument 
for  the  truth  of  this  Hypothefis.  For  as  the  Sea,  over  agaiiill 
the  Coafl:  of  EJfex,  riles  and  fwells  by  the  meeting  of  the 
two  contrary  Tides  of  Flood , whereof  the  one  comes  from 
"the  S.  IF.  along  the  Chanel  of  England,  and  the  other  from 
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die  North ;)  and  on  die  contrary  finks  below  its  level  upon 
the  retreat  of  the  Water  both  ways,  in  the  Tide  of  Ebb  \ 
fb  it  is  very  probable,  that  the  Air  may  ebb  and  flowy  after 
the  fame  manner ; but  by  realbn  of  the  diverfity  of  Caufes, 
whereby  the  Air  may  be  fet  in  moving,  the  times  of  thefe 
fluxes  and  refluxes  thereof,  are  purely  cafual  and  not  redu- 
cible to  any  Rule,  as  are  the  Motions  of  the  Sea,  depend- 
ing wholly  upon  the  regular  courle  of  the  Moon,  The  next 
TranfaAion  ill  all  give  an  Hiftorical  Relation  of  thole  Winds 
which  are  found  to  have  any  thing  of  Conftancy,  and  fhall 
endeavour  to  affign  the  Caufes  thereof. 


An  Account  of  two  Books,  (i.)  A Free  Enquiry  into 
the  Vulgarly  received  Notion  of  Nature , by  the  Ho- 
nourable R.  Boyle Efq^  Printed  by  J.  Taylor  at  the 
Globe  in  St.  F^/’s-Church-Yard,^w  1686.  8 <vo. 

| M S not  without  realon,  that  the  renowned  Author  of 
1 this  Treadle  wonders  that  none  have  written  con- 
cerning Nature  herfelf,  and  yet  fo  many  have  fo  largely 
treated  of  the  Works  of  Nature.  But  this  will  feem  lets 
ftrange  to  him  that  confiders  for  how  many  Ages  the  whole 
Learned  World  has  been  devoted  to  the  Peripatetick  Prin- 
ciples of  Matter  and  Form,  and  with  how  blind  an  obe- 
dience the  Doffcrine  of  Ariftotle  hath  been  univerfally  recei- 
ved and  maintained  > For  the  vulgar  Notion  of  Nature , 
concurring  with  the  Peripatetic k , having  been  generally 
admitted,  all  men  thought  it  unfafe  to  oppugn  the  opinion 
of  the  multitude,  and  at  the  fame  time  to  call  in  queftion 
the  authority  of  thole  reputed  for  Learning  ; fubjecting 
their  own  judgments,  by  a lervile  relignation  unworthy  the 
name  of  a Philolopher  to  the  Dogmes  of  others.  This 

feems  to  be  the  chief,  if  not  the  only  caufe  of  the  propaga- 
tion 


C Ir7  3 

tion  of  Err  ours,  as  well  in  Philofcphy , as  in  other  matters 
of  more  concern,  as  Religion  and  Divine  Worfhip;  but 
thefe  not  being  the  prefent  fcope  of  our  Author,  he  in  this 
excellent  and  learned  EfFay  fhews,  that  in  Ehilolbphieal  In- 
quiries, the  vulgarly^eceived  Notion  of  Mature  hath  given 
great  occafion  of  Errour,  being  admitted  without  a due 
examination. 

The  whole  is  divided  into  eight  Sections,  the  fcope  of 
which  is  briefly  as  follows  : 

In  the  firft  Section,  after  having  premifed  femething  of 
the  manner  of  conception  in  the  rational  foul  , our  Author, 
with  his  ufual  acutenefs,  anfwers  two  Objections,  fhewing, 
that  it  is  neither  ungrateful  nor  blameable,  for  a Son  of  Na- 
ture to  oppugn  Nature,  after  this  manner* : like  wife,  that 
there  is  fometimes  a neceflitv  to  recede  from  the  common 
opinion  of  men. 

The  fecond  Section  reckons  up  the  feveral  vulgar  accep- 
tations of  the  word  Nature , and  then  lubftitutes  in  their 
places,  other  Words  and  ExprefFions  more  fiiitable  to  the 
true  notion  of  Nature. 

The  third,  examins  the  Ariftotelian  definition  of  Nature , 
and  proves  it  obfeure, intricate  and  affording  no  light,  where- 
by to  explain  other  things  ; which  done,  our  Noble  Au- 
thor lets  forth  the  reafon  why  he  endeavours  to  avoid  the 
frequent  life  of  this  word  Nature . 

The  fourth  Section,  in  the  firft  place,  examins  feveral 
Axioms  concerning  Nature , whereby  fhe  is  defcribed  after 
the  vulgar  apprehenfion ; and  then  lays  down  a much  bet- 
ter defeription  of  her,  after  a moft  learned  difetation  con- 
cerning the  feveral  forms  of  .Ipeech  relating  thereto  T Here 
our  Author  diftinguilhes  Nature  into  general,  which  he  calls 
Cofmical  Meehanifm , and  particular,  which  lie  names  Indi- 
vidual Mechamfm.  In  the  conclufion  is  Hie  wn  the  original 
of  -Polytheifm , and  how  Nature  came  to  be  a .made  Goddeis 
by  the  Aments. 
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The  fift  propofes  the  Reafons  whereby  our  Author  was 
perfwaded  to  reject  the  received  Notion  of  Nature  ; as  firft, 
that  fuch  a Notion  has  no  fufficient  proof  to  eftablifh  it  y 
that  it  is  unneceflary,  obfcure  and  unintelligible,  that  it  is 
dangerous  to  Religion  in  general,  aqd  confequently  to  the 
Chriftian,  and  that  it  is  contradicted  by  the  daily  obierva- 
tion  of  feveral  Phenomena , &c. 

The  fixth  difcuiTes  the  Arguments  in  behalf  of  Nature , 
drawn  from  the  common  content  of  Mankind  ; from  the 
endeavour  obfefvable  in  Bodies  to  maintain  their  Natural 
Rate  ; from  the  diftinCtion  of  Motion  into  Natural  and  Vio- 
lent ; from  the  Crifes  of  Difeafes,  &c. 

The  feventh  Section,  with  the  ufual  clearnefs  and  fubtilty 
of  our  Author,  "expounds,  according  to  the  Doctrine  here 
laid  down,  the  feveral  received  Axioms  or  Attributes  of 
Nature ; among  others  thefe  two,  Natura  Vacuum  Horret , 
and  Natura  ett  Morborum  Medicatrix , are  largely  and  moft 
accurately  handled. 

The  eighth  and  laft  SeCtion  fhews,  that  Nature^ according 
to  the  vulgar  Acceptation,  is  not  a real,  but  an  imaginary 
Being  ; and  conformable  to  the  DoCtrine  of  this  Treatife,  a 
new  and  peculiar  Hypothecs  of  Divine  Providence  is  propo- 
sed ; In  the  end.,  the  Advantages  and  Utility  of  the  whole 
are  briefly  touched  upon. 
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Traite  du  Moiwement  des  eaux  et  des  autres  Corps  gui- 
des par  fen  Mr.  l^ariotte,  A Paris.  An.  1686. 
O&avo. 


r~f“^His  Book  having  been  defigned  by  the  Ingenious 
1 Mr.  Mariotte , and  by  him  in  a great  Mealure  com- 
pleated  at  his  Death  has  had  the  good  Fortune  to  receive 
the  laid  hand  from  Mr.  De  la  Hire , whole  great  abilities  in 
the  Mathema ticks,  are  too  well  known  to  need  mention  in 
this  place.  .The  whole  is  divided  into  five  Parts,  and  each 
Part  again  into  DifcourlCs  or  Chapters  ; the  firfi:  Part  con- 
tains j Difcourfes,  whereof  the  firfi;  is  about  the  leveral  Pro- 
perties of  fluid  Bodies,  as  .their  Glaciation,  Evaporation, 
Dilatation  upon  Heat,  and  admiflion  of  the  Air  into  their 
Pores,  &c.  The  2 d.  is  about  the  Original  of  Fountains, 
which  he  deduces  from  the  Rains  that  fall,  and  fink  into  the 
Earth,  till  they  meet  with  a Clayey  or  Rocky  Soyl,  which 
being  not  able  to  pals,  they  run  along!!:,  till  they  find  their 
way  out  into  the  Air,  where  they  become  Fountains.  And 
to  prove  the  quantity  of  Rain  Water,  fufficient  to  furrfifh 
the  Rivers,  he  fhews  by  Experiment  that  there  falls  in  the 
Countries  about  the  Fountains  of  the  Seine,  atdeafl:  7 times 
as  much  Water,  as  the  laid  River  evacuates.  The  is 
about  the  Origine  and  Caufe  of  Winds,  of  which  he  aF 
fignes  3 general  and  4 particular  Caules,  the  firfi:  of  the  ge- 
neral, is  the  Diurnal  Motion  of  the  Earth  ; the  lecond  is 
the  Condenlation  and  Rarefa&ion  of  the  Air,  cauled  by 
the  heat  of  the  Sunn.  The  id.  is  from  the  Moons  relpeT 
to  her  Apogaon  or  Perigaon,  whereby  fhe  fometimes  riles 
from,  other  times  delcends  towards  the  Earth.  The  par- 
ticular caules  are,  ifi.  the  extraordinary  riling  of  the  Va- 
pours and  Exhalations  out  of  certain  places  of  the  Earth. 
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2 d.  The  fall  of  great  Rains  and  Hails.  $d.  The  great  Quan- 
tity of  nitrous  and  Sulphureous  Exhalations  in  Earthquakes. 
4 th.  The  Soudain  melting  of  Snow  in  the  High  Mountains ; 
and  from  thefe  feveral  caufes  combined,  he  thinks  he  can 
account  for  all  the  Phenomena  Winds,  particularly  the 
Trade  Winds  between  the  Tropck0' called  by  him  Vents  Ali- 
z,ez,  but  in  fo  doing  he  feems  not  fufliciently  informed  in 
their  Hiftory  : In  this  Difcourfe'are  feveral  curious  Re- 
marques,  and  Obfervations  touching  the  Courfe,  Propaga- 
tion, &d.  of  the  Wind. 

The  fecond  Part  Treats  of  the  JEquilibrium  of  Fluids ; 
the  firft  Difcourie  demonftrating  from  the  Principles  of 
Mechanicks,  how  Fluids  counterpoife  one  anothers  weight, 
and  giving  the  Rules  of  the  Doftgine  of 'floating  Bodies : 
The  fecond  Difcourie  fhews  the  Nature  of  the  ELflicity  of 
Air  and  Flame,  and  how  their  Spring  is  counterpois’d  by  . 
weight.  The  third  Difcourie  Treats  of  the  Equipollence 
of  a Fluid  Body  to  a ftroak  or  Block  ; fhewing  the  Rules  of 
the  force  of  Jetsd\au,  from  feveral  hights  of  the  Referva- 
tory,  and  differing  Diameters  of  the.  Bore  of  the  Pipe  ; gi- 
ving in  the  end  an  account  of  the  comparative  force  of 
Wind  and  Water-mills,  with  the  manner  of  computing 
them;  toga  t her  with  a Defcription  of  ] or  4 forts  of  Mills 
-with  Horizontal  Sails , and  the  Authors  Opinion  thereupon. 

The  third  Part  Treats  of  the  Meafure  of  running  and 
fpouting  Waters ; in  the  ijl.  Diicourfe,  are  produced  feve- 
ral experiments  to  find  the  quantity  of  Water  palling 
through  a Bore  of  an  Inch  Diameter,  juft  under  the  Surface 
of  the  Water,  which  at  length  is  concluded  to  be  14.  Paris 
Pints  in  a Minute,  or  7 2 mmdes  in  a natural  Day:  where 
by  the  way,  notice  is  taken  of  the  length  of  the  Pendulum 
vibrating  feconds,  in  parts  near  the  Equinoctial,  having  been, 
found  at  Cayenne  a tenth,  and  at  the  Ills  of  Goree , near 
Cafe  Verde , an  eighth  of  an  Inch  fhorter,  than  at  Paris* 
of  which  the  Caufe  is  propofed  to  proceed  from  the  diurnal 
Motion  of  the  Earth. 
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The  fecond  Difcourfe  fliews  b y Experiment  that  the 
quantity  of  Water  expended  by  a jet  ddeau  of  the  fame  Dia- 
meter of  Bore,  but  at  different  hights  of  the  refervatory, 
are  in  a fubduple  proportk>'n  of  thefe  hights ; and  it  being 
found  that  at  the  fright  oh  foot,  a jet  d\au  of  f of  an  Inch 
Diameter,  evacuated  14  Paris  Pints,  or  14  parts  of  3 5 of 
the  Barts  Cube  Foot  in  a Minute,  thence  is  concluded  the 
expence  of  Water  at  any  other  hight  of  the  Refervatory 
through  the  fame  Bore*c 

The  third  Difcourfe  fliews  that  the  quantity  evacuated 
by  different  Bores  at  the  fame  hight  of  the  Refervatory,  are 
as  the  Squares  of  the  Diameters  of  the  Bores,  the  which  is 
proved  both  htohematically  and  Experimentally : The 
fourth  Difcourfe  mew sjfte  manner  of  finding  the  quantity 
of  Water  which  a Riv^oran  Aqu&ducl  furnifhes,  which  is 
illuftrated  by  the  Example  of  the  Seine  at  Paris. 

Thaofourth  Part  Treats  of  the  height  to  which  the 
Water  of  Fountains  riles,  and  its  firff  Difcourfe,  fliews 
that  th ejeth  Tern  never  rife  fo  high  as  their  Refervatories, 
but  allways  fall  fhort  thereof,  by  fpaces  which  are  in  du- 
plicate Proportion  of  the  heights  they  rife  to,  which  is  pro- 
ved by  feveral  Experiments  : The  next  thing  inquired  after  is 
the  belt  fort  of  Ajutages  or  fpouts  for  jets  d'em,  affirming 
from  Experiment,  that  an  even  polifhed  round  hole  in  the 
end  of  the  Pipe,  gives  a higher  jecl  than  either  a Cylindrick 
or  Conical  Ajutage , of  which  yet  the  latter  is  the  better. 
Laftly  5tis  made  out,  that  very  great  heights  of  Refervato- 
ry are  altogether  ufelefs,  the  Water  being  by  its  great  Veloci- 
ty difperfed  intofmall  drops  and  its  force  loft,  fo  that  the 
height  of  the jW  is  not  proportionably  encreafed  : A fecond 
Difcourfe  of  this  Part  handles  the  Amplitudes  or  Diftan- 
cesof  Oblique  jells,  according  to  the  Doftrine  of  Galileo  and 
Torricelli , and  concludes  with  a Geometrical  way  of  find- 
ing the  height  of  the  Refervatory  by  the  Horizontal  Stream 
iffuing  out  of  a Hole  bored  in  the  fide  of  the  Pipe. 
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The  fift  and  laid  Part  treats  of  the  Pipes  that  are  to  ^con- 
vey Water,  and -of  the  Strength  neceffary  thereunto,  and 
eonfifts  of  3 Difcourles,  the  firm  whereof  fhews'the  fize  of 
Pipes  requifite  for  the  leveral  exoences  of  Water,  proving 
thatinfmall  Pipes  emptying  tjJmame  Water  j the  Water 
running  falter,  has  more  friffior^md  is  confequently  more 
retarded  ; to  avoid  which  this  Rule  is  given,  that  the 
Squares  of  the  Diameters  of  the  Pipes  be  as  the  quantity  of 
Water  to  be  expended,  in  whten  c;a(§.  the  Water  will  run 
in  all  alike  faft,  and  the  friftion  be  the  fame;  and  when  a 
great  Pipe  branches  into  feveral  fmaller , diftributed  to 
differing  Jets  , the  fquare  of  the  Diameter  of  the  main 
Pipe  mult  be  proportioned  to  the  funmfallthe  Expen- 
ces  of  its  Branches;  and  for  a FoutAition  ot  a Calculus  of  the 
molt  commodious-fize  of  Pipes,  "inlaid  down  that  for  a 
Refervatory  of  52  foot  high  , whole  is  half  in  Inch 

Diameter,  the  Pipe  ought  to  be  3 Inches  Diamete^  Tlie 
lecond  Dilcourfe  Trea  ts  of  the  ftrength  of  Pipes  requifite  for 
bearing  the  weight  of  the  Water,  where  are  feveral  pretty 
Experiments  of  the  reliftance  of  Solides.  The  laid  of  all 
gives  a method  of  dillributing  Water  by  Pipes  into  a City, 
and  fhews  how  thole  Pipes  are  to  be  cleanled  from  Mud, by 
leaving  Apertures  to  let  out  the  Water  in  thole  places 
where  the  pipes  lie  loweft ; and  from  Air,  by  the  like  Aper- 
tures left  on  the  tops  of  thole  eminences  where  the 
Pipes  pals. 

N.B.  That  the  'Paris  foot  Meafure  is  to  the  London  foot 
as  1 279,  to  1200,  viz.  79  Centefmes  of  an  Inch  greater  ; fo 
that  to  reduce  the  Experiments  here  produced,  7tis  to  be  no- 
ted that  14  Paris  Pints,  or  14  parts  of  3 5 of  the  Cube  of  the 
Paris  foot,  is  equal  to  3 gall.  5 pints,  or  29  pints  London 
Meafure ; and  lb  much  was  evacuated  in  a minute  through 
a Bore  of  a Paris  Inch  diameter,  juft  under  the  Surface  of 
the  Water  ; ■ but  a Bore  of  a London  Inch  lo  placed,  will  pals 
but .3  galk  1 1 pint  or  25  T pints  our  Meafure  in  a minute 
at  which  rate  near  73  Hogsheads  will  rim  through  fuch  a 
Bore  in  a Day.  The 
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The  fame  Quantity  of  Water  will  by  the  Experiment  of 
our  Author,  furnifh  a Jet  cdem  of  the  diameter  of  a quarter 
of  a London-  Inch,  when  the  Refervatory  is  at  the  height  of 
1 5 French  feet,or  i$.  f.  ro  ~ Inch.  Englifh\ and  the  Expences 
of  Fountains  of  the  fame  Boif^being  as  the  Square  Roots 
of  the  heights  of  the  Refervarwy,  4932  gall,  or  78  Hogs- 
heads will  furnifh  a Jett  of  16  foot  high,  with  a Quarter  of 
Inch  Bore.  Generally  the  Rtile  is,  that  the  Expences  of 
att  Fountains,  are  as  the  SauarfAoots  of  the  heights  of  their 
Refervatories',  into  the  Scares  of  their  Bores  , and  ac- 
cording to  what  is  delivered  in  the  5 th.  Part  of  this  Book, 
|he  Squares  of  the  Diameters  of  the  Pipes  muft  be  proporti- 
oned thereto. 


IMPRIMATUR, 

John  Hoskyns  Vice  P.  R,  S\ 
July  17th  j<586 


Printed  by  J.  Streater , and  are  to  be  fold  by  Sam.  Smith 
at  the  Sign  of  the  Primesh  Arms  in  St.Pmfs  Qhunh-ywd. 
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June  the  26.  i6b’6. 


THE  C O NTEN  T.S 

1.  /\  N Ejfay  towards  an  Univerfal  Alphabet,  together  with 
i \ & farther  ejfay  concerning  an  Univerfal  Primer , to 
which  is  added  a Specimen  of  a new  Character  fitted  to  the  faid 
Alphabet  by  Fr.  L.  Reg.  Soc.  S. 

2.  Some  farther  Remarks  on  the  infimment  by  an' Am  ny  me  ns 
French  Author,  for  effecting  a pifpetnl  Motion  fn  accomt  where- 
of is  given  in  Num.  177  of  thefe  Tranfaftioris.  by  D.  Panin 
M.  D.  JR.  S.  Soc.  r ’ 

F A fhortExamen  of  the  Stones  fent  the  R.  Society  from 
Bern  ; of  which  there  is  a Urge  account  in  the  lafi  Tranfadion. 
by  Frederick Slare.  M.D.  Reg. Soc,  S. 

4.  Two  Observations  of  the  lafi  Ecltpfe  of  the  Moon  on  No - 
vernb.  30 thlafi,  made- at  Nuremberg;  the  one  by  Mr.  G.  C. 
Eimmart,  the  other  by  Mr.  J.  Ph,  Wurtzelbauer:  communicated 
by  Mr.  Theodore  Haak  R.  S.  Soc. 

5.  An  Extra#  of  a Letter  written  from  Aramont  in  Langue- 

dOC  near  Awignoa,giving  a Relation  of  an  Extraordinary  Swarm 
of  Grafshoppers  in  thofe  parts,  communicated  by  Mr/  TulfelL 
Reg.  Soc.  S.  y ■ 
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An 

E S SAY 

Towards  An 

UNIVERSAL  ALPHABET. 

By  Mr.  Francis  Lodmc\  R.  S.  S. 

HAving  obferved  a great  difficulty  in  truly  writing 
what  is  pronounced,  or  truly  pronouncing  what  is 
written,  either  in  our  own  or  foreign  Languages,  by  the 
Ordinary  Alphabets  now  in  ufe,  arifing  either  from  the 
wantoffome  Letters,  or  the  differing  'Pronunciation  of  the 
fame  Chara&er  or  Letter  in  differing  Languages,  and  the 
irregularities  of  its  various  Sounds  in  any  one  Language  jl  fa  w 
a neceffity  of  fome  fuch  expedient  as  I have  here  attempt- 
ed, Viz.  An  Vniverfd  Alphabet , which  fhould  contain  an 
Enumeration  of  all  fuch  fingle  Sounds  or  Letters  as  are  u- 
fed  in  any  Language,  which  I have  endeavoured  by  Exami- 
ning all  thofe  Languages,  which  hitherto  I have  confidered: 
Altho1  this  my  attempt  be  not  new,  but  what  before  by  o- 
thers  hath  been  attempted,  yet  I hope  what  herein  I have 
done  will  not  be  unufeful. 

The  Benefits  of  fuch  a Colleffion  being  perfect. 
i u Children  from  their  firff  beginning,  being  taught  and 
accuftomed  to -the  true  Expreffion  of  all  thefe  fingle  Sounds 
or  Letters,  will  without  difficulty  be  brought  to  pronounce 
truly  and.  readily  any  Language  how  feemingly  difficult  fo- 

ever 
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ever ; for  the  pretended  difficulty  to  fbme  Perfbns  of  Pro* 
nouncingfome  Letters,  is  only  that  they  have  not  been  ac- 
cuftomea  to  pronounce  them,  either  fingle  or  in  Conjunction 
with  others  : and  this  difficulty  is  chiefly  in  Perfbns  come 
to  Age.  . 

2.  It  will  enable  any  one,  accuftomed  to  the  true  Pro- 
nunciation of  this  Alphabet,  truly  to  defcribe  the  Pro- 
nunciation of  any  Language  whatever,  that  fhall  in  his 
hearing  be  diftinCIly  pronounced  \ fo  as  another  alfo  accuft- 
omed  to  this  Alphabet,  altho’  he  before  never  had  heard 
this  Language  pronounced,  fhall  notwithftanding  at  firfl 
fight  of  fuch  Writing,  be  able  fb  truly  to  pronounce  it, 
that  it  fhall  ( if  at  all  ) very  little  differ  from  the  Original 
Pronunciation.  Whereas  bytheufe  of  the  common  Al- 
phabets, if  any  fixange  Language  be  written,  another  that’s 
a ftranger  to  that  Language,  fhall  never  be  able  truly  to 
pronounce  fuch  Writing,  as  it  fhould  be,  or  was  by  the  Wri- 
ter intended,  nor  even  the  Writer  himfelf  fometime  after 
that  he  hath  forgotten  what  Sound  he  defigned  to  defcribe. 

3.  It  will  alfb  be  ufeful  to  perpetuate  the  true  bounds  of 
any  Language,  and  lerve  as  a Standard  thereof  to  after- A- 
ges  : For  if  all  the  fingle  Sounds  expreffable,  be  here  Cha- 
racterized. And  that  no  one  Char  after  have  more  than ' one 
Sound , nor  any  one  Sound  be  exprejfed  by  more  than  one  Char  aft- 
er ; it  cannot  fall  out  that  any  Character  fhould  be  falfly 
pronounced,  but  it  will  foon  be  difcovered ; for  this  falie 
Sound  he  giveth  it,  muff  be  the  true  Sound  of  fome  other 
Letter  of  this  Alphabet : and  fonone  can  Erre  herein,  but 
he  that  wilfully  or  carelefly  will  do  it. 

In  this  Collection  I proceed  according  to  thefe  Rules « 

I,rf^  ^at  no  true -fingle  Sound  can  be  truly  defcribed  or 
JL  expreffed  by  the  Conjunction  of  any  two  or  more 
other  fingle  Sounds,  Viz,  If  a Vowel,  by  the  Conjunction 

R 2 ' of 
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of  other  Angle  Vowels,  or  if  a Confonant,  by  the  Conjunct- 
ion  of  other  Angle  Confenants. 

2.  That  whatever  Sound  cannot  be  expreiTed  or  deferib- 
ed,  but  by  the  Conjunction  of  two  or  more  Angle  Sounds, 
‘is  no  Angle  but  a compounded  Sound- 

l*  That  in  every  compoAtion  of  Angle  Sounds,  the  par- 
ticular Angle  Sounds  which  make  up  that  CompoAtion, 
ought  to  be  truly  and  clearly  difcerned  in  the  Sound  of  the 
CompoAtion,  other  wile  it  cannot  be  truly  laid  to  be  a Com- 
poAtion, and  compofed  of fuch  Angle  Sounds. 

b ' ! *-;t  ‘ ' ’ ; . ' ; ' A ~ '•  v.  ,]  j ' ’ . ‘A  I A'  'fl  ' • ’ : <'  b 

The  Single  Sounds 

ESually  named  Tetters,  are  commonly  diftinguifhed 
into  Vowels  and  Confonants . Vowels  are  fuch  as  are 
Angly  expreAable,  as,  a,  e,  o,  Sec.  Confonant s are  fuch  as 
cannot  Angly  be  expreiTed  without  the  Conjun&ion  of  a Vow- 
as,  dyf,  g7  &c. 

Of  Vowels 

THe  whole  number  of  them  are  thefe  14  following,  to 
which,  for  the  better  difcerning  of  their  Sounds,  I 
have  annexed  fb  many  words  wherein  they  are  expreiTed,  all 
Englijh  but  three,  Viz.  the  7,  8, 12,  becaufe  no  Enbijh  words 
occurred  to  my  Memory , wherin  they  are  expreif. 


1 

a as  tall 

2 

ui  — muis  Lowdutch 

2 

a — tallow 

9 

y — tile 

3 

a — tale 

10 

0 — tone 

4 

e — tell 

11 

u — tonne 

5 

ea—  teal 

12 

u — me  French 

6 

i - till 

*3 

00— tool 

7 

11  dure  French 

14 

ou—  tould 

The 
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Thefe  arc  the  Vowels,  each  of  which  are  long  and  fhorto 
Short  as  in  the  words,  God,  Man,  Sin. 

Zong  as  in  Ball,  Demand,  Seen,  &c . 

Of  Diphthongs 

A Diphthong  in  the  ordinary  ule  of  the  Word  fignifieth  a 
Compound  of  two  Vowels,  but  thofe  in  ordinary  lb 
named,  are  muftof  them  nothing  but  only  fmgle  Vowels, 
as  ea,  oo7  ou,  eo,  ai,  in  the  Words  teal , tool , tould,  people,  main, 
&c.  That  thefe  are  but  fingle  Sounds  will  appear,  if  we 
confider  the  Sounds  of  the  Vowels  fingly,  that  make  thofe 
fuppofed  Compofitions,  and  then  whether  thofe  Sounds  in 
Compofition  will  make  out  the  true  Sound  required  ; Id  as 
both  of  them  maybe  clearly  difeerned  in  thefe  pretended 
Compounds.  For  infiance;  in  earn  Teal. 

Confider  the  Sound  of  e in  the  Wor dfent,  or  in  the  Word 
fcene ; and  a in  the  Word  ball,  or  in  the  Word  and , or  in  the 
Word  tale,  and  then  whether  e,  in  either  of  the'two  Sounds 
going  before,  and  a in  either  of  the  three  Sounds  following 
joyned  together,  will  make  out  the  true  Sound  of  ea  in  the 
Word  teal,  if  not,  then  is  it  a fingle  Sound ; thus,  if  you 
proceed  to  examine  all  the  other,  you  will  I doubt  not  find 
the  fame  event,  and  I believe  the  true  Diphthongs  and  Tri- 
phthongs of  the  Greeks  were  no  other  but  a true  expreifion  of 
the  fingle  Vowels  they  joyned  together,  but  in  fo  fhorta 
time,  as  both  or  all  three  were  exprefski  in  the  time  that.. 
ordinarily  one  fingle  Vowel  was  exprefs’d. 
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Of  Cenfotiants* 

THe  whole  number  of  C on f on  ants  are  thefe  undermen- 
tioned, as  nigh  as  I could  Colled,  by  examining  all 
the  Languages  I am  acquainted  with,or  have  heard  exprefs’d,. 
and  I think  but  few,  if  any,  fingle  Confonants  have  efcaped 
my  Notice,  all  which  in  this  following  Table  I have  ranged 
in  1 1 Files,  and  6 Ranks, 


I 

2 

3 

4 

5 

i B bond 

Ddark 

J Jeft 

G Game 

—11 

2 P Pond 

T tart 

Ch.  Cheft. 

K came 

3 Mmind 

N name 

gn  Seignior  \Fr . 
J Jean  J 

ng  long 

— 

4 = 

dh  this 

g gaen  XLd. 
ch  dachj 

V Valley 

5 = 

6 

th  thing 
n danfe  Fr 

ih  fhall 

F Folly 

6 

7 S 

9 io 

n 

L laneH  handfY  yarn  R rand 


Z Zeal  Ih  W 
SSeal 


W wand 


Fr  fign.  Fren. 
Ld:  Lorvdutch 
W.  Welch 


The  Firff  File  containeth  three  Qonfonmts , the  Second 
fix,  the  Third  and  Fourth  ten,  the  Fifth  and  Sixth  four 
the  feventh  two,  the  remaining  four  each  one,  in  all  twenty 
nine  Confonants. 

The  fecond  Rank  in  each  File  contains  Derivatives  [ fb  I 
fhall  name  them  ] in  relation  to  the  Firfl:  Rank,  or  their 
Primitives,  all  alike  in  kind,  fb  alfb  all  the  Derivatives  in 
the  Third  Fourth  and  Fifth  Ranks,  whereby  their  Sounds 
will  be  the  better  comprehended. 


Thole 
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Thole  places  filled  by  two  ftrokes  (=)  fignifie  that  Sounds 
may  be  exprefs’d  by  the  fame  pollute  of  the  Mouth  with 
their  Primitives,  anfwering5  in  kind  to  thofe  in  the  fame 
Rank  wherein  they  hand,  but  they  would  be  fo  like  in  pro- 
nunciation to  fome  others  in  the  Table,  that  the  difference 
would  be  too  nice  for  common  difcernment,  and  alfb  for 
that  I have  not  obferve.d  them  ufed  in  any  Language  I have 
heard  exprefs’d  by  a perfect  Mouth,  I thought  it  needlefs  to 
characterize  them. 

As  tliofe  of  the  Fourth1  and  Fifth  Rank  in  the  Firft  File 
are  like  thofe  of  the  Fourth  and  Fifth  Rank  in  the  Fifth 
File,&  thole  of  the  Firft, Second, & Third  Ranks  in  the  Fifth 
File, are  like  thofe  of  the  fame  Ranks  in  the  Firft  File,fo  thofe 
of  the  Firft,  Second,  Third  Ranks  in  the  Sixth  File,  are 
like  thofe  of  the  fame  Ranks  in  the  Second  File. 

Some  of  thefe  above-mentioned  twenty-nine  [ingle  Confo - 
rnnts,  are  vulgarly  fuppofed  compounded,  as  th,  ch , (h,  gn, 
ng,  8tc.  But  if  you  confider  the  Sound  of  each  Jingle  Confo- 
rmant in  the  Compofition  apart , and  then  the  Conjunction 
of  them  in  that  order,  fo  as  the  fingle  Sounds  may  be  clearly 
difcerned  in  the  Compofition,  you  will  never  make  the 
Sounds  required,  and  if  neither  by  this  nor  by  any  other 
Conjunction  the  required  found  can  be  made  out,  it  muft  be 
a Tingle  and  no  compound  Sound. 

Whereas  thefe  fingle  founds,  vulgarly  deferibed  as  Com- 
pounds , ought  to  have  fingle  Characters  and  Secondly, 
that  fome  of  the  fingle  Characters  have  in  the  fame 
Language  a different  Sound,  as  cin  the  Words,  can , mice ', 
g in  the  Words  George,  Game,  &c.  and  alfb  a different  Sound 
in  different  Languages,  as  I Confbnant  differently  exprefs’d 
in  feveral  Languages,  as  in  Englijh,  Low  Dutch , French , Spa- 
mfh  : and  Thirdly, that  fome  fingle  Sounds  are  differently  cha- 
racterized in  the  fame  Language,  as  the  Sound  of  / in  fame , 
and  c in  mice’, (the  fame  Sound  by  two  different  Characters ;) 
fo  alfb  c in  can,  - and  k in  kind  the  fame,  &c.  and  the  fame 
alfo  in  different  Languages,  as  ch  in  the  French  Word  chofe, 
and  Jh  in  the  Word  Jhall,  the  fame,  &c.  It  will  be  impel 
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fible  in  the  ule  of  the  prelent  Characters  or  Alphabets,  to 
add  thole  wanting,  and  to  correCt  and  limit  the  Sound  of 
others  in  ule;  thereby  to  conftitute  a perfect  Alphabet,  be- 
caufe  people  fb  long  accuftomed,,  or  habituated  to  fuch  cor- 
rupt and"  differing  Expreffions  of  the  prelent  Characters, 
will  be  alw  ays  fubject  on  the  fight  of  the  old,  to  give  them 
thofe  Sounds  they  have  been  uled  to,  and  to  fpell  words  ac- 
cording to  their  old  and  corrupt  Cuftom,  whatfoever  Rules 
fhall  be  let  to  the  contrary  ; and  therefore  there  w ill  be  a 
neceffity  of  a whole  new  Set  of  Characters,  both  of  Vowels > 
and  Conformant s. 

Hitherto  I have  endeavoured  to  make  a Collection  of  all 
the  fmgle  Vowels  and  Confonants,  which  are  ufed  in  any 
Language  ; in  which,  if  I have  not  collected  all  thofe  that 
are,  yet  in  the  method  I have  ufed  therein,  I hope  I have 
attained  nigher  to  it,  than  any  other  Collection  extant.  I 
have  likewife  fhown  the  neceffity  of  a new  Set  of  Literal 
Characters, &;  fuch  a one  is  this  I here  propofe;Eirft  the  Set  of 
Conlboantal  Characters,  are  to  be  feen  in  the  top  of  Page 
(137)  being  ranged  in  the  fame  method  & order  with  thole  - 
in  the  foregoing  Table.  The  firft  Rank  in  every  file  are 
thole  I name  Radical  Characters,  the  other  fucceeding 
Ranks  have  each  a diftinp?  CharaCteriftical  Addition  to  di- 
ftmguifh  them  one  from  another,  which  caufeth  fome  com- 
plication \ but  yet  I judged  it  neceffary  to  exprels  the  lane 
in  the  Character,  the  more  regularly  to  lorb  them  into  ClaiT- 
es,  and  to  exprels  the  derivation  of  Letters  of  the  fame  Or- 
gane,  the  one  from  the  other. 

The  Set  of  Vocal  Characters  is  likewile  in  the  lame  Page 
with  the  Conlbnants  ; in  writing  they  are  to  be  placed  o- 
ver  theConlonants,  which  they  follow  in  Expreffion  ; and 
whereas  fome  Syllables  begin  with  a Vowel,  place  the  12th. 
Conib nantal  Character,  anfivering  to  the  Hebrew , Alefh  ; and 
over  the  lame  place  the  Vowel  beginning  fuch  a Sv  liable. 

This  Character  may  Lem  Lm  v ; : to  ompf  ate  for 
dilpatch  in  or  dinary  Writing,  but  .fV  ' e 
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the  fame  with  that  now  ufed,  and  I only  defigned  it  for 
that  piirpofe,  but  for  the  Pen,  others  more  convenient  may 
be  invented. 

To  diftinguifh  the  long  Vowel  from  the  fhort,  add  a 
prick  to  the  Vocal  Chara&er.  ; y":v 

The  9. ii. 12. 13. 1 4//;.  vocal  Characters,  are  (for  want  of 
. {ingle  ftrokes)  compounded  of  the  firft  and  fecond. 

The  Diphthongues  truly  fuch  ( as  I have  before  noted  in 
the  firffc  Part  ) may  be  made  by  the  Conjunction  of  the 
-Single  Vocal  Characters  in  the  order  as  they  follow,  and 
Will  be  ealily  diftinguifhed  from  the  5 foregoing  compound- 
ed  Characters  of  the  Angle  Vowels,  becaufe  there  will  not 
lightly  occur  any  Diphthongs  compounded  of  the  firft  two 
Vowels.  \ 

The  Accent  may  be  a thwart  line  under  the  Syllable 
that  is  to  be  accented . 

The  4 Marks  of  paufes  ordinarily  ufed , namely  , ; : « 
may  be  continued. 

The  Characters  fignifying  the  various  Modes  of  Expreffion 
may  be  thefe  following,  and  ought  to  be  placed  at  the'  be- 
gining  and  end  of  every  Sentence  requiring  it. 


[ ] Explication. 

( ) Parenthejis. 


? Interrogation . 
! Wonder, 


l Irony . 
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A Second  Effay  concerning  ^UNIVERSAL 

PRIMER. 

AS  the  preient  Alphabets  are  impcrfe&,  (as  in  the  fore- 
going Effay  is  declared, ) fo  are  alfb  the  Primers  or  firft 
Books,  wherein  Children  and  others  are  Taught  to  Spell  and 
Read,  firft  in  not  having  a perfed  Alphabet.  Secondly  in  not 
being  digefted.  in  fitch  a Method  as  is  fit  and  proper  to  teach 
them, as  they  ought  to  be  taught,  for  the  ufftal  way  of  teach” 
Ingtofpell,  is  to difmember  every  fyllable  (of  more  then 
one  Letter  ) into  many  Syllables,  by  expreffing  every  Let- 
ter apart,  and  Syllabically,  and  the  Conibnants  with  fuch  a 
Vowel  as  they  are  ordinarily  named  with,  and  then  requi- 
ring them  to  joyn  all  thefe  Syllables  into  one  word,  but  how 
prepofiorous  this  method  is,  one  inftance  for  all  will  manb 
fed,  fuppofe  the  monofyllable  Brand  be  to  be  fpelfd,  they 
will  teach  them  thus  to  difmember  it  Bee,  er,  a , en0  dee , and 
then  require  them  to  joyn  thefe  into  one  Syllable,  which  it  is 
impoffible  to  do,  and  they  muff  be  neceffitated  as  they  have 
begun,  to  exprefs  this  one  Syllable  by  five  Syllables,  which 
was  not  defigned, whereas  they  fhould  teach  them  to  exprefs 
every  Syllable  entire  at  firft  fight,  without  difmembring  it. 
And  to  do  this,  they  muff  proceed  gradually,  firft  beginning 
with  the  moft  fimple  Syllables, and  fo  by  degrees  proceeding 
to  the  more  difficult  and  Compounded,  till  they  can  readi- 
ly pronounce  a whole  Syllable  at  firft  fight , even  the  moft 
difficult  that  are. 

To  that  end,  let  all  the  Primers  be  thus  contrived  pat  the 
toy>  of  the  leaf,  let  all  the  Vowels  be  placed  fingly  in  order 
as  they  follow  in  one  Rank,  and  under  the  fame  place,  Syl- 
lables, firft,  of  one  Vowel  and  one  Confonant,  following 
it  throughout  all  the  Variations;  then  of  one  Confonant 
and  one  Vowel  following  , 2 dly.  of  two  Confonants 

before,  and  one  Vowel  following  throughout  the  Va- 
riations,^ idly , of  one  Vowel  and  three  or  four  Con- 
in' ..  f ..  • _ fonants 
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fonants  followings  And  af  three  Conftnants  going  before* 
and  one  Vowel  following,  tphly  of  one,  two  or  three 
Confonants  going  before  a Vowel,  and  one  two,  three,  or 
four  CeMbnants  following.  5 thly  , of  fome  Syllables 
with  Dipththongs  or  T ripththo ngs.  F or  Inftance, 

a e.  i.  0.  u.  &c. 

ab.  eb.  ib.  ob . ub.  Sec. 

ad . ed.  id.  od.  ud.  Sec. 

ba.  be.  hi.  bo.  bn.  Sec. 

• ( aid.  eld.  ild.old.  uld.  Sec. 
dr  a.  dre.dri.  dro.  dm.  Sec. 
balm.  belm.  bilnt.  bolm.  bulm.  Sec. 

After  this  place,  a number  of  words  of  two,  three,  or 
four  Syllables,  from  the  more  ealie  to  the  moll:  difficult  ex- 
preffions,  without  heed  to  their  Sgnifications. 

Further  let  there  follow  fome  words  of  feveral  Syllables, 
with  the  Accent  Varioufly  placed,  as  on  the  firft,  fecond, 
third,  • 

Let  there  be  two  or  three  fmall  Diftourfts  writ  with  this 
Alphabet,  in  lo  many  feveral  Languages,  with  the  Accent 
rightly  placed,  and  truly  diftinguifhed  by  their  paufts.  And 
thus  you  have  a perfed  Primer  for  the  Deftgn. 

Of  teaching  with  this  Primer. 

Firft,  begin  to  teach  them  the  true  found  of  all  the  Vow- 
els fingly,  then  proceed  to  the  following  Angle  Syllables,  be- 
ginning with  the  eafieft  of  Expreffion,  and  fo  proceed  011 
gradully  to  the  moftdifficult , and  then  to  the  words  of  more 
Syllables,  and  Iaftly,  to  the  uft  of  the  Accent  and  Pauies 
when  the  learner  hath  paft  all  theft,'  you  may  exercift  him 
in  the  reading  of  the  following  Diftourfts,  and  therein  let 

S 2 him 


t 


[ '3*  ] 

him  exactly  obferve  the  Accent  and  the  Paufes,  and  hither- 
to it  wili  not  be  Material,  -whether  the  Syllables  be  fignifi- 
cant  or  not,  or  whether  they  underhand  thefmall  difeourfes 
or  no,  for  hitherto  we  fuppofe  them  by  this  inftru&ion, 
only  capable  of  Reading  or  uttering  exaflly  whatfoever  is 
written  in  this  Alphabet  and  Character,  in  what  Language 
Ibever , which  is  the  defign  of  this  Primer. 

And  to  gain  a greater  readinefs  and  habit  herein,  teach 
them  to  write  truly  what  they  hear  difiinctly  exprelfed,  ac- 
cording to  this  Alphabet,  proceeding  therein  gradually  as  be- 
fore, and  rightly  to  place  the  . Accent  and  Paufes,  and  alio 
the  ufe  of  the  Signes  of  the  different  modes  ofipeaking. 

In  Teaching,  Obferve  thefe  necejjary  Rubes . 

1 . Proceed  ieiiiirely  and  orderly.  Suffer  them  not  to  pals 
by  any  mifpronunciation  uncorrecfed,  from  the  beginning 
to  the  end,  caufe  them  io  oft  to  repeat  a wrong  pronunci- 
ation,till  with  your  affiftance  they  pronounce  it  truly,  allow- 
ing for  the  natural  defeats  in  the  Speech  of  fome  perlons, 
the  younger  will  learn  thefe,  pronunciations  more  ealily,  but 
the  elder  may  attain  them  alfe,  although  with  more  difficul- 
ty.... 

2.  Suffer  them  at  no  hand  in  fpelling,  to  difinember  any 
Syllable  by  repeating  the  Letters  fingly, . but  that  they  pro- 
nounce them  whole  as  they  find  them. . 

Think  not  this  method  tedious,  the  end  will  crown  and 
reward  the  labour,  and  what  the  learner  hath  thus  attained 
and  habituated  himfelf  to,  will  remain  with  him  all  his  life 
time. 

This  new  Primer  will  without  change  except  in  the  Title, 
be  the  fapae  for  all  Nations  and  Languages. 

The  following  Page  gives  the  Alphabet  and  Character 
mentioned  in  this  Difeourfe,  with  the  Lords  Prayer  in  Eng- 
lifh,  written  therein  as  a Specimen. 


Some. 
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Some  further  the  Inflrumenf  propofed  hy  an 

Anonymous  French  Author y for  effecting  a perpetu- 
al Motion r mi  account  whereof  is  given  in  No.  1 77 
of  thefe.  IranfaciiohS)  hy  \ Dr.  Papin.  M.D.-  R.S.S.  ' 

; ' f ft  j ■ “ / >\  ,y  i ' ,1  '■}  <\  ■ 

HAving  feen  in  the  fournal  des  Scavans  of  May  1 3 th. 

and  in  the  Nouvelles  de  la  Repiblque  des  Letres  of  the 
Month  of  June,  that  the  Author  of  the  Perpetual  Motion 
is  not  fatisfied,  but  doth  endeavour i to  anfwer  the  Obie&i- 
on  that  I propounded  againft  hiscontri  vance,  in  the  Philo- 
fophicaf  Tranfadions  of  the  Month  of  December,  168  5.,  I 
find  I muff  explain  my  felf  more  at  large  than  I did  in  that 
Paper;  but  I begg  his  pardon  if  I fay  nothing  concerning 
the  new  difpofition,  which  he  fay’s  might  be  given  to  his 
Engine  : My  want  of  time  makes  me  avoid  new  matters  of 
dilpute,  and  I think  it  enough  for  me,  if  I do  but  fhew  that 
his  firft  Deicription  can  never  fiicceed. 

I am  very  lorry,  that  this  Author  took  fo  much  trouble  in 
trying  his  Bellows  with  feveral  Liquors,  as  Oyl,  Mercury, 
Water.  I thought  I had  fayd  nothing,  that  might  make  him 
beleive,  that  I did  in  the  lead:  queftion  the  truth,  which  he 
"intended  to  prove  againft ; me  by  thofe  Experiments;  and 
without  any  tryals  I am  fully  enough  convinced,  that  the 
Mercury  in  his  Engine  mull  follow  the  lawes  of  the  equilibri- 
um of  fluid  Bodies : But  the  confequence  which  he  draws 
' from  that  Principle,  leerns  to  me  very  groundless- ; foraltho’ 
the  lowermolf  part  of  the  Bellows  be  pres’t  by  the  weight  of 
40  inches  0 f Mercury,  it  doth  not  follow,  that  all  the  parts 
:,v\y^hieh  $r0  fituated  higher  mull  bare  the  fame  prefTure : To 
the  quite  contrary,  it  is  plain  that  the  upper  part  having 
; \rib  Merfyrr  above  if  bears  none  at  all  ; the  parts  that  lye  in 
the  middle  near  the  Axes  of  the  Bellows,  bear  but  20  inches, 
and  lb  all  the  reft  muft:  bear  more  or  iels,  according  as  they 
dye;  higher  or  iowxr  : It  is  evident  therefore,  that  there  are 
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as  many  parts  that  bear  lefs  then  20  inches,  as  there  are  that 
bear  more,  and  the  increafe  of  preffure  following  an  Arith- 
metical  Progreffion,  it  is  undcnyable,  that  all  theie  preffures 
added  together,  will  do  no  more  than  one  uniform  preffure, 
that  would  be  equal  to  20  inches  every  where; 

Having  thus  found  the  quantity  of  preffure  caufed  by  the. 
Mercury  within  the  Bellows,  we  muff  remember  that  the 
preffure  of  the  Jtmofphere  within  the  fame  Bellows,  is  equi- 
valent but  to  5 inches,  as  I obfervcd.in  my  firff  Paper  viL 
Pliilofophical  Tranfaffion  No.  177  pag<  1 241 : So  that  we 
find  that  the  inward  preffure  is  equivalent  but  to  25  inches 
of  Mercury  in  all.  Now  the  preffure  of  the  Amofphere  upon 
the  outfide  is  every  where  equal  to  2 7 inches ; from  whence 
it  appears  that  the  preffure  without  is  .ffronger  than  the 
preffure  within,  and  fb  1 had  reafon  to  fay,  that  the  Bellows 
Banding,  upright,  muff  rather  fhut  than  open. 

I did  not  think  to  have  given  this  Computation  To  at  large, 
but  I have  been  neceffitated  to  do  it  ( as  I Paid  in  the  begin- 
ning ) fince  my  firff  Paper  was  not  fiifficient  to  make  me  be 
underftood  by  the  Author  of  the  Perpetual  Motion,  howe- 
ver, I will  be  careful  to  fave  t he  time  of  the  Reader  as  ’much 
as  I can ; and  although  I might  obferve  fome  other  things  in 
his  Defcription,  that  will  increafe  the  difficulty  of  opening, 
the  Bellows,  I forbare  to  fpeak  of  them ; and  I will  ftick  on- 
ly to  that  which  is  mod  material,  and  makes  his  Perpetual 
Motion  to  be  altogather  impoffibie. 

As  for  the  Argument  tile  Author  drawes  from  comparing 
his  Engine  to  an  ordinary  Siphon ; I do  befeeeh  him  to  coin 
fider  what  a difference  there,  is  between  a.  Siphon  that  lets  the 
water  run  down  at  the  bottom,  and.  his  Engine;,  that  ffipulff 
gather  up  the  heavy  liquor  into  the  higheft  part  of  the  ln- 
ftrument,  and  I do  not  queftion  buthe  will  acknowledge  the 
weaknefs  of  this  Argument. 


A 
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A floor  l Examcn  of  the  Stones  fent the  R.  Society  from 
Berne,  whereof  an  account  is  given  in  the  laflTrmir 
aftion : By  Frederick  Slare  M.D.R.S.Soc. 

T1  Hofe  that  have  made  Experiments  in  Hydroftaticks , 
1 do  find  all  pure  Metals  to  have  Specifick  and  peculiar 
Gravities  to  themfelves,  and  thofe  very  differing  one  from 
another.  From  this  hint  I formerly  endeavoured  to  difco-, 
yet  the  Nature  of  the  Calculus  Humanrn  ( which  I found  to 
have  up  attributes  that  are  proper  to  a real  Stone  ) and  bring- 
ing them  to  a HydrofiaticalTefi , I found  them  very  differing 
in  their  fpecifick  Gravity,  and  very  remote  from  an  equal 
proportion  to  their  bulke  of  common  Stone,  when  weigh- 
ed in  Water.  After  the  fame  manner  in  order  to  the  better 
inquiry  into  the 'Nature  of  this  Helvetian  Concretion j I made 
it  my  fir  ft  attempt  to  compare  it  with  its  Relative  Fondm 
to  Water,  having  firft  of  all  fatisfyed  my  felf  tliat  there  is  a 
certaine  Term  of  Gravity  that  all  true  and  genuine  Stones 
( the  which  are  a fort  of  Natural  Vitrifications  ) do  meet  in 
or  arrive  at : That  is,  that  there  is  a Standard  of  Gravity  fo 
Competent  to  all  real  Stones,  that  where  they  decline  from 
this  Standard,  we  have  good  reafbn  to  queftion  thofe  Concre- 
tions, whether  they  are  Stones  or  no.  The  Standard  of 
Gravity  for  real  Stones  I find  to  be  generally  about  two  to 
one  of  the  common  Fluid,  that  is  the  bulke  of  the  former,  to 
anfwer  double  the  bulke  of  the  latter,  and  a little  more.  In 
our  Ex  amen  of  this  Concretion , this  Stone  was  very  hard  and 
feemingly  heavy,  but  being  brought  to  the  Hydroflatical 
Tryal,  it  was  very  Spungy,  for  when  it  lay  under  Water, 
there  paffed  a good  while  before  I could  clear  it  of  the' lurk- 
ing bubbles,  lb  that  it  grew  heavyer,from  time  to  time  as 
the  bubbles  were  expeld,  and  at  laft  arrived  near  the  Stan- 
dard of  a true  Stony  Concretion , or  rather  born  what  beyond 
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This  Stone  fent  us  for  thirteen  Dr  a mms,  mu  ft  either  have 
been  Averdupoifc^  or  elfe  is  wafted  fomething,  for  I found  it 
only  to  weigh 

In  the  Air  12  dr,  — 36  gr. 

In  JV iter  ..  6 dr.  48  gr. 

The  difference  betwixt  the  weight  of  1 
this  Stone  fo  called,  in  the  Air  and  in  I 5 dr.  — 48  gr. 
Water  comes  to  j* 

The  proportion  betwixt  this  Concrete  and  Water,  proves 
to  be  as  7 56  to  $48, or  as  two  and  fomewhatmore  than  a fixth 
to  one.  This  extraodinary  Pondm  or  Gravity  makes  the 
matter  of  a greater  consideration,  and  worthy  our  further 
Inquiry  whether  there  be  not  fome  Metallick  Ingre- 
dient in  it. 

Whilft  I was  making  thefe  Tryals,  I was  willing  to  com- 
pare this  matter  with  common  Chalk , which  I found  fpeci- 
ftcally  lighter,  bearing  only  the  proportion  to  Water  of  52 1 
to  290,  confiderably  fhort  of  that  of  2 to  one.  Shells  and 
Teftaceous  Bodies  do  very  near  agree  with  this  matter; 
which  takes  off  the  former  opinion  that  this  Patient,  had 
perhaps  devoured  Wall,  Lime,  and  fuch  like  Teftaceous 
Matter,  from  whence  the  Stone  might  receive  its  original : 
For  this  being  broken  into  peices,  will  not  fo  eafily  cement  a- 
gain  into  fo  compact  a Body  as  it  was  formerly  of,  as  we  fee 
in  Whiteing  that  is  lighter  than  Chalt  Wherefore  this  being 
vaftly  heavyer  than  Chalk?  can  fearfe  be  thought  a Concretion 
of  fuch  a matter. 

I then  compared  it  with  petrified  Water,  being  an  Icecle 
that  was  broken  off  a Grotto, where  the:  petrifying  Spring  did 
furnifh  enough  : This  came  very  near  the  Gravity  of  our 
Rarity,  and  the  uliial  weight  of  ordinary  Stones ; a peice 
that  weighed  five  drams  out  of  the  Water,  diicovered  its 
weight  to  bearethe  proportion  of  40 3 to  18 4, or  756  to  347 
to  that  of  Water.  This  ’ Anomalous  Subftance  being  fo 
near  the  weight  of  our  petrify  ed  Water,  would  aimoft  in- 
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cline  a Man  to  believe  it  real  Stone,  and  the  rather, beeaufe 
we  are  informed  the  Patient  Drank  much  Water.  Moro- 
over,the  following  Experiments  upon  this  matter,  do  feeme 
to  give  proof  of  its  being  rather  of  the  ordinary  Stony  Con- 
ftitution,  than  of  that  which  is  proper  to  Animal  Concretions,. 
For  Xnftance,  we  firft  of  all  poured  upon  it  ordinary  Vi- 
negar, and  it  prelently  wrought  upon  it  with  a hiding 
nolle,  as  it  did  on  the  petrify ed  Water  when  powder’ch 
We  poured  on  it  Spirit  of  Vitriol,  and  that  all o wrought  up- 
on it  and  dilfolved  it,  but  let  it  fall  again , as  Aqua-fort  is 
does  Tinn  when  it  has  corroded  it ; which  is  agreeable  to 
the  Relators'  Account. 

But  I do  not  find  he  Hied  Spirit  of  Salt , for  this  wrought 
upon  it  very  vigoroufly,  and  prelently  dilfolved  it,  and  kept 
lo  without  any  Precipitation. 

Thele  Fxperiments  do  all  of  them  diftinguifh  this  Concret 
( whatever  it  be  ) from  the  ordinary  Animal  Ones,  as  the 
Stone  in  the  Bladder , Kjdney , the  Tophi,  &c.  for  thele  will  not 
be  dilfolved, or  in  the  leaft  corroded  by  any  of  the  mentioned 
Acids : Tho l Spirit  of  Nitre  be  a general  Menfiruum,  that  dif- 
Iblves  them  all  readily. 

There  are  fome  things  yet  very  ftrange,  which  make  this 
Cafe  peculiar : Namely  that  thole  Stones  which  are  genera- 
ted in  the  habit  of  the  Body,  I mean  in  the  very  lerous  part 
of  the  Blood,  and  thofe  that  palled  the  Bladder  have  juft  the 
lame  Nature, with  thole  that  are  extra  hahttum , even  thole 
evacuated  ex  Stomacho  and  ex  Ano : for  one  as  well  as  the  other 
will  be  prelently  corroded,  by  fo  mild  an  Acid  as  plaine  Vi- 
negar. 

The  Relator  in  his  Analyjls  of  thele  Stones , gives  an  Ac- 
count offo  great  a quantity  of  Volatile  mdfixt  Salt  obtained 
by  his  diftillation,  that  thole  try als  do  necelfarily  make  it 
an  Animal  Subftance which  Experiment  fo  far  failed  us, 
that  I am  notfatisfyed  as  to  the  matter  of  Fad. 

Thus  we  muft  at  prelent  leave  the  Dilcovery  imperfed, 
tor  according  to  the  Pefcription  the  Cafe  is  very  Singular; 

efpe- 


; ’ Ch3]  . 

efpecially  as  to  thofe  Concretions  generated  extra Habitum  in 
the  «Sfcornack  and  Guts : That  thefefhould  abound  with  Vola- 
tile Salt  is  Arrange,  I have  tryed  the  Bezoar  Stone  laid  to  be 
generated  in  the  Stomachs  of  fome  Animals,  and  could  ob- 
tain no  Volatile  Salts  from  that  Subftance  ; though  it  herein 
agree  with  this  Jubilance,  that  it  is  eafily  wrought  on  by 
many  Acids. 

A ShortKeview. 

We  need  not  much  doubt,  though  it  be  not  mentioned, 
that  thofe  cragged  and  large  Stones , were  ejected  per  Amm , 
for  the  Oefophagus  could  not  poAibly  pafs  them. 

The  Stone  in  the  Kjdneyis  often  fo  loft, that  it  anfwers  the 
Cylindrical  Figure  of  the  Ureter,  but  thefe  are  much  harder, 
and  do  not  in  any  meafure  comply  with  the  Conftriction  of 
the  Bowels. 

We  may  in  fome  meafure  queftion  that  principle,or  rather 
Hypothecs  of  Acidwn , our  Correfpondent  trufts  to,  for  the 
Combination  or  Coagulation  of:  the  Humors  in  the  Body,  in  or- 
der to  this  Petrifaction  \ it  being  fuppofed  not  proved. 

- We  may  alfb  queftion  whether  the  fixt  or  Alcalizate  Salt , 
found  in  the  Caput  Mortmm  after  Diftillation,  were  really 
pre-exiftent  in  that  forme  in  the  Blood,or  other  Humors,  and 
not  rather  a product  of  the  Fire. 

It  may  not  be  impertinent  to  inquire  after  fome  raetallick 
particles, whether  they  may  not  be  an  Ingredient  in  this  pon- 
derous Stone,  efpecially  Ance  Dr.  Lifer  has  found  them  in 
much  lighter  Concretions , as  thofe  of  the  Kjdneys  are.  For 
though  we  find  them  not  in  this  unprepared  ftorie,  yet  after 
Reverberation  or  a ftrong  Calcination,  many  bodies  have  de- 
tected an  Iron  Contexture.  The  March  aft e it  felf,  though 
very  pregnant  with  Iron , fhews  it  not,  till  it  has. been  calci- 
ned : which  fhall  be  done  with  fome  of  the  remainder,  after 
the  Try  all  by  Diftillation. 


To  deviate  a little,  though  not  from  a Proportion  made 
before  the  Roy d Society , which  was  to  endeavour  what  we 
could,  to  reduce  bodys  tofuch  fetled  Standards,  as  might 
Fomewhat  reprefent  their  Natures,  and  free  us  from  falfe 
and  confuted  Conceptions  of  Things,  or  give  us  an  account 
of  fome  bodies,  whole  Natures  we  are  doubtful  of.  In  a 
Fmall  Treatife  of  the  Calculus  Hummus , I found  reafon  to 
complain  of  the  Impolition  of  our  Senfes  upon  our  Con- 
ceptions in  calling  that  a Stone  by  its  external  appearance,  | 
when  it  has  no  real  properties  of  a Stone..  I have  alfo,  in  ] 
this,  Reafon  to  except  again#  Chalke,  ( commonly  taken  for 
a Stone  ) for  being  brought  to  the  Hydroftatical  Exameny  ( if 
that  may  be  allowed  as  a Standard)  it  wants  much  of  the  j 
true  Confidence  of  a Stone,  as  the  Calculation  mentioned 
does  manifeft.  For  it  wants  much  of  that  weight,  which 
real  Stones  are  proved  to  have  in  Water,  and  it  majr  per- 
haps be  better  reckon’d  among#  Boles  than  Stones,  I found  ! 
this  true,  not  only  in  Chalk,  but  various  other  bodies  taken 
for  granted  to  be  Stones  at  large : fome  of  which  are  nearer 
Earths  than  Stones,  others  have  nothing  but  Earth  and 
Sulphur  and  Met  all,  and  yet  mu#  be  called  Stones,  ( as  all  I 
Marchafit.es  are.  ) Of  thete  the  former,  (namely  the  Boles') 
many  of  them  fall  fhort  of  our  Standard,  others  are  more 
ponderous  and  lo  exceed  our  Standard,  whereas  true  Stones 
though  differing  much  in  hardnefs,  whether  Pebbles,  Flints, 
petrifyed  Waters,  &c.  do  anfwer  the  fame  Standard  of  Spe* 
cifick  gravity  that  a Diamond  does.  But  that  thefe  natural 
bodies  fhould  as  exactly  agree,  as  Metalls  do,  when  they 
are  by  art  teparated  from  all  Heterogeneity , cannot  be  ex- 
pected in  Compound  Bodies,  though  I doubt  not  but  much  ; 
nfe  may  be  made  of  it  by  thole  that  are  more  accurate; 


A 


4 further  Tryal  of  the  faid  Stones  by  Chymicall  diftilla- 

tion . By  the  fame .. 


E brought  this  Stone  to  a grofs  powder,  and  convey- 
ed it  into  a coated  Retort , which  coated  Retort  was 


kept  for  forae  Houres  in  a naked  Fire,  fbhot  that  the  Glafs 


The  quantity  we  put  into  the  retort  amounted  to  half  an 
ounce,  twenty  Graines.  The  liquor  that  came  over  feems 
icarce  to  afford  3 or  4 drops,  which  looks  like  Spirit  of  Harts- 
horn rectified,  and  fiiiells  much  like  the  fame  : which  plain- 
ly difcovers  it  an  Animal  fuh fiance  though  it  affords  much  lefs 
than  the  Calculus  Ham  anus  does : and  by  confequence  gives 
us  a much  larger  proportion  of  Caput  Mortuum  or  Refiduum 
in  the  RetortiA  11  which  is  very  confentaneous  to  the  nature 
of  the  Stone,  for  its  Specific  Gravity  was  much  heavier  than 
the  Stones  are,  we  ufually  find  in  the  Humane  body  5 and 
therefore  the  parts  may  be  iuppofed  more  fix’d,  or  to  con- 
fill  of  fewer  volatile  parts,  fitch  as  are  carry  ed  over  by 
Diftillation. 

We  weigh’d  the  Remainder  in  the  Retort  and  it  came  to 
three  Drams  and  fifty  Graines  ; Ten  Graines  of  which 
feem’d  to  hang  about  the  neck  of  the  Retort  in  the  form  of  a 
dirty  hard  baked  Oyl.  The  other  20 ' Graines  are  partly 
gone  off  in  Vapour  through  the  Lute,  and  what  we  find  in 
the  Receiver  in  a liquid  form. 

We  tryed  part  of  this  Caput  mortuum  by  applying  Mr*. 
Haaks  ftrong  Magnet , to  enquire  whether  it  contained  any 
Iron  R articles,  but  did  not  find  any  would  adhere.  However 
there  remains  yet  one  Tryal  to  be  made,  and  that  is  to  give 
it  a much  ftronger  Reverberation  in  the  Fire,  and  then  to  fee 
whether  fome  Particles  will  not  prove  Martial,  which  may 
be  dons  at  another  fealbn. 


melted. 


iws  . 

Jfio  Obfervations  of  the  lajl  Eclipfe  November  %oth 
lafl , made  at  Nuremberg  3 the  one  by  Mr.  G.  C. 
Eimmart,  the  other  by  Mr.  J.  Ph.  Wurtzelbaur : 
Communicated  by  Mr.  Theodore  Haak  ll.  S.  S. 

rT^  His  Eclipfe  oFthe  Mom  was  the  more  remarkable*  for 

J that  it  fell  out  very  near  the  Afogaon  of  the  Moon,  and 

was  nearly  central ; fo  that  the  duration  was  as  great  as  po- 
flible.  But  fb  it  hapned,that  neither  at  London, non  Greenwich, 
nor  Laris,  it  could  be  feen  by  reafbn  of  thick  Clouds,  for 
the  Whole  time  intercepting  the  fight  of  the  Moon : The  on- 
ly Account  we  have  received  is  already  publifhed,  from  Let- 
ters of  the  Famous  Mr.  Heveiius  of  Dantzick,  in  Num.  178 
of  thefe  Tranf actions'.  And  now  thefe  two  from  Nuremburg, 
made  by  the  Xnduftrious  Obfervers  Mr.  Eimmart  and  Mr. 
Wurtzelbaur.  > 

The  Obfervation  ef  Mr . Eimmart  was  as  follows. 

*9 ,h.  19.  min.  the  Penumbra  was  very  obfeure,and  the  begin- 
ning of  the  Eclipfe  was  at  hand. 

9^.  2 im.  30 j.  the  Eclipfe  was  begun,  the  quantity  al- 
moft  half  a digit , and  the  diftance  between  the  cufps  was  a- 
bout  42  degrees  of  the  Moons  limb,  and  Palm  Mareotis  was 
juft  all  Eclipfed  ; hence  we  may  conclude  the  beginning  a~ 
bout  21m.  30/ 

10 h.  2 7,m.  30/.  as  near  as  X can  collect  from  the  Qbferva- 
tors  words,  was  the  time  of  the  total  Immerfion  into  the 
fhaddow  ; to  verefie  which, the  Azimuth  of  the  Moons  center 
was  obferved  to  the  Eaft,  41^.  4 8 m,  2 min.  12 fee.  of  time  af- 
ter the  laid  Immerfion. 

12 h.  1 3 min,  or  10 m.  1 ific.  before  the  Culmination  of  the 
right  fhoulder  of  Orion,  was  the  Emerfion  or  firit  appear- 
ance of  the  Moon  out  of  the  total  Darknefs. 

13  fire  was  the  juft  end  of  the  Eclipfe,  being  2 m. 

20/ec.  before  the  Culmination  of  Sirius  or  the  great  Dogg. 

Whence 


Whence  the  middle  of  this  Eclipfe  fhould  have  hapned  at 
iih.  iftmin  P.  M.  at  Nuremberg  : the  total  duration  $h.  52 
min.  50 fee.  and  the  total  darknefs  1 h.  49 m.  30/. 

The  Meridian  Altitude  of  the  Moons  upper  limb  was  ob- 
ferved  6 $gr.  23m.  ^ofee.  and  the  Moons  apparent  Diameter 
while  totally  Eclipfed  was  found  30 m.  7 fee. 

, The  other  Obferver  Mr.  JVurtzelbaur  made  ufe  of  the 
Pendulum  Clock,  corrected  by  Altitudes.  According  to  his 
Obfervation. 

9 h.  23m.  $ofec.  was  the, beginning  of  the  Eclipfe,  at  a- 
bout  1 1 9 degrees  of  the  limb  of  the  Moon  in  Hevelwd  s Sele? 


9 h.  2<\m.  jofec.  Palm  Mareotis  was  all  covered. 
loh.  2<$m.  2ofec.  The  Total  Immerfton  ; about  the  299 tb 
degree  of  the  limb  of  the  Moon. 

12b.  1 im.  lofee.  The  Moon  began  to  Emerge  out  of  the 
fhaddow,  about  the  112th  degree  of  her  limb. 

1 ih.  14 m.  3 c fee.  The  End  of  the  Eclipfe  about  the  295^ 
degree  of  the  limb. 

By  thefe  Obiervations  the  middle  of  the  Eclipfe  ought  to 
have  been  about  iih.  19m.  P.M.  at  Nuremburg  , differing 
but  one  minute  from  Mr.  Eimmarts  Obfervation.  The  dura- 
tion will  be  3 h.  51  min.  and  the  total  Darknefs  ih.afim.  The 
Longitude  of  Nuremburg  has  been  formerly  hated  1 1 degrees 
from  London, & frnce  found  to  be  fo  by  Obiervations  of  the 
laft  Eclipfe  of  the  Sun  July  2d  1684,  which  made  it  44?  min. 
of  time.  So  that  the  middle  of  this  Eclipfe  at  L ondon  fhould 
have  been  %oh.  34^.  which  from  the  Obfervation  of  Mr. 
Hevelim  had  been  formerly  concluded  io h.  35 m. 

An  Extract  of  a Letter  written  from  Aramont  in  Lan- 
guedoc near  Avignon,  giving  an  account  of  an  ex- 
traordinary fwarm  of  Grasfhoppers  in  thofe  parts 3 
communicated  by  Mr.  Juftell  R.  S.  S. 

^Jlnce  you  demand  of  me  a Relation  of  the  Grafs-hogpers 
^ that  have  eaten  up  our  Harveft  the  laft  Year,  and  which 

give 


'give  us  fo  much  trouble  to  deftroy  them  this,  I will  do  what 
I at  prefent  can  to  fatisfie  you.Thefe  Infects  are  undoubted* 
ly  of  a peculiar  [pedes. , although  to  look  on  them,  they  ap* 
pear  in  nothing  different  from  the  common  fort,  but  they 
take  their  flight  like  Birds,  which  is  particular  to  them. 
They  are  much  about  an  Inch  in  length,  of  a Grey  Colour  ; 
The  laft  Year  the  Earth  in  Ibme  places' was  covered  4 fingers 
thick  with  them  in  the  morning  before  the  heat  of  the  Sun 
was  confiderable,  but  as  loon  as  it  begun  to  be  hot,  they 
took  wing  and  fell  upon  the  Corn,  eating  up  both  leaf  and 
ear,  and  that  with  fuch  expedition,  by  reafon  of  their  great 
number,  that  in  three  hours  they  would  devour  the  Corn 
of  a whole  field,  which  you  will  hardly  conceive  unlels  you 
had  feen  it,  after  which  they  again  took  wing  and  their 
fwarms  were  lo  thick,  that  they  covered  the  Sun  like  a 
Cloud,  and  were  whole  hours  in  palling.  They  flew  a- 
gainft  the  Wind,  and  went  over  the  Caftle  which  is  very 
high,  and  leas’d  upon  another  field  of  Corn  which  they  de- 
Ifroyed  like  the  former.  After  having  eaten  up  the  Corn, 
they  fell  upon  the  Vines,  the  Pulfe,  the  Willows  and  even 
the  Hemp  not withftanding  its  great  bitternefs.  Afterwards 
about  the  end  of  they  ceafed  flying,  and  copulated, 

and  the  Female  Buck  her  tayle  into  the  hard  Earth  where 
fhe  caft  a foam,  and  made  therewith  in  the  ground,  a hole 
as  big  as  that  of  a Goofe  quill,  and  about  an  Inch  long, 
wherein  (he  laid  her  Eggs,  which  are  much  of  the  fize  of 
Millet  feed,  there  would  be  lometimes  50  of  thefe  Eggs  in 
a hole,  which  are  lb  covered  over  with  the  fame  Earth  that 
the  Water  does  not  get  in.  After  this  all  thefe  Infects  died  and 
flunk  very  much.  They  begun  this  Year  to  hatch  in  the 
Month  of  April,  and  ibme  there  are,  that  are  not  yet  hatch- 
ed. In  , we  thought  upon  deftroying  their  Eggs 
winch  lye  not  above  a fingers  breadth  in  the  Earth,  and  we 
took  of  them  180  Quintals  being  9 Tuns : it  had  been  well 
if  we  had  thought  of  this  expedient  iooner.  Since  their 
hatching  they  have  taken  above- 1 5 Tuns  of  the  young  Grafs- 

or;  I -hoppers 


hoppers  which  are  not  yet  bigger  than  flyes.  There  are 
yet  a muiltitude  that  have  efcaped  us  becaule  they  are  in  the 
Corn  which  is  too  forward  to  be  gone  into,  without  fpoilk 
ing  it.  They  have  undone  the  People  of  our  parts,  who  had 
no  Harveft  the laft  Year,  audit  will  coft  above  5000 Livers 
to  delfroy  them  this  year.  They  have  taken  them  in  Abun- 
dance in  the  Neighbouring  Villages.  If  this  care  had  not 
been  taken,  there  would  have  been  enough  of  them  to  have 
, eaten  up  the  Corn  of  the  whole  Province. 


Whereas  in  the  laft  Tran  fact  ion  an  Hiftorical  Account  ms  pro- 
rnifed  of  the  Trade  Winds , the  Patience  of  the  Reader  is  entreat- 
ed till  the  next  *,  for  by  reafon  of  the  Abfence  of  a Perfon  extra • 
crdtnarylyJKjiowwg  in  this  Matter , whofe  Information  was  thought 
neceffary?  the faid  Account  could  not  as  yet  be  perfected* 

'■  vVlt  ' rV-7:; ' . 7 

Erratum  in  Num.  18 1.  Pag.  1 12.  L 6.  r.  a Northerly  Wind) 
and  in  Scotland  a Southerly . 


Printed  by  J.  Str eater,  and  are  to  be  fold  by  Sam v Smith 
at  the  Sign  of  the  Prince's  Arms  in  St.Paufs  Churchyard > 
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[ 15 1 ] Num.  183. 

PHILOSOPHICAL 

TRANS  A C T I O N S. 


For  the  Months  of  July,  Augujl  and  September  1686. 


THE  contents* 

1 ft.  \ N Extract  of  two  Effays  in  Political  Arithmetick 

y \ concerning  the  comparative  Magnitudes , People , 
and  Wealth  of  the  Cities  of  London  and  Paris,  tending  to  prove 
that  at  this  day  the  City  of  London  is  the  mof  confiderable  upon 
the  face  of  the  Earth,  by  Sr.  William  Petty  Knight.  R.  S.  S» 
2.  An  Hiftorical  Account  of  the  S’rade  Winds  and  Monloons, 
obfervable  in  the  Seas  between  and  near  the  Jfropicks , with  an 
attempt  to  ajftgn  the  Phyjical  Caufe  of  the  f aid  Winds,  by  E. 
Halley.  3.  A Dioptrick  Problem , Why  four  Convex  Glaffes 
in  a Telefcope  Jhew  Objects  EreLt,  by  William  Moiineux  of 
Dublin  Efq.  R.  S.  Soc.  4.  An  uncommon  Infcription  lately 
found  on  a very  great  Bafts  of a Pillar , dug  up  <2/ Rome  5 with  an 
Interpretatwnofthe fame,  bytheLearnedDr.VoiTms.  5.  Several 
Obfervations  of  the  Eclipfe  of  Jupiter  by  the  Moon  on  March  the 
31th.  1686.  St.  Vet.  ( whereof  fame  account  has  already  been 
given  inTranfablion.  No.  1&1.)  v'z.  of  Mr.  CalFmi  at  Paris, 
c/'P%Bonfa  Avignon,  of  Mr.  Zimmerman  anfM.  Wurt- 
Zelbauer  at  Nurenburg.  6.  A Letter  of  the  famous  M.  He- 
veli us,  Cotiful  of  Dantzick  to  the,  R.  Society,  containing  his 
Obfervation  of  the  fame  Eclipfe  at  Dantzick.  7.  An  account 
of  a Book . Method  us  Figurarum  lineis  re&is  & curvis  com- 
prehenlarum  Quadraturas  determinandL  Authore  J.Craige. 
4* {0 • Londinu  168.5.  With  an  addition  thereto  by  the  Author . 
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An  ExtraB  of  two  Ejfays  in  Political  Arithmetick 
concerning  the  comparative  Magnitudes , Wc.  of 
London  and  Paris,  by  Sr,  Wm.  Petty  Knt,  R.S,S . 

The  excellent  Author  of  thefe  two  Efiays,  has  in  feveral 
former  of  the  fame  Nature  made  it  appear  that  Mathema- 
tical Reafoning,  is  not  only  applicable  to  Lines  and  Num- 
bers, but  affords  the  beft  means  of  Judging  in  all  the  con- 
cerns of  humane  Life..  In  the  prefent  he  endeavours  to 
prove  London , as  it  how  is,  the  moft  conhderahle  City  now 
in  being,  by  (hewing  it  much  to  exceed  Paris,  (which  not 
only  the  French  but  foreigners  have  afferted  to  be  the  chief 
City  of  Europe.)  both  in  People,  Routing,  and  Wealth  : 
The  frrft  by  comparing  the  Bills  of  Mortality,  whereby  he 
finds  that  the  People  of  London  are  as  many  as  thofe  of  Paris 
and  Rouen  put  togather.  The  leeond  by  compareing  the 
number  of  Houfes,  which  by  the  Chimriy- Books  are  found 
above  80000  m London,  whereas  a great  Author  among  the 
French , (who  feldome  fade  to  magnifie  their  own  things,) 
reckons  but  50000  Houfes  in  Paris..  As  to  the  third,  to 
wit  the  Wealth,  he  conceives  that  there  is  yet  a much  grea- 
ter difproportion,  there  being  no  companion  between  them 
for  Trade,  and  befides  a good  argument  drawn  from  the 
Law- Suites  of  both  places,  he  concludes  from  the  Rdris bills, 
of  Mortality,  that  two  §ths  of  the  People  of  Paris  are  fo  poor 
that  they  chufe  rather  to  die  in  Hofpitals,  than  lie  (ick  at 
their  own  Charges  ; and  that  a third  of  the  whole  People- 
of  that  City,  die  out  of  the  moft  wretched  Hofpitall  of  L’- 
Hojiel  Dieu;  wheras  at  London  there  dies  fcarce  one  in  ffftie 
in  our  Hofpitals.  Hereupon  in  the  fecond  Eftay,  our  Au- 
thor extends  his  Charity  to  thofe  poor  wretches,  (hewing 
how  by  a reafonable  expence,  3000  perfons  might  be  there 
faved  per  Annum , who  die  for  want  of  good  accommoda- 
tion. The  whole  is  fo  clofe  writt,  that  it  will  not  bare  Epi- 
tomizing, wherefore  I rather  recommend  it  to  the  Curious 
who  cannot  but  be  fatisfied  therewith.  An 
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An  Hi  fork  al  Account  of  the  Irade  Winds,  and 

foons,  ob few  able  in  the  Seas  between  and  near  the 
Tro picks,  with  an  attempt  to  affign  the  Thifical  caufe 
of  the  f aid  Winds , by  E.  Halley. 

AN  exa£t  Relation  of  the  conltant  and  Periodical 
Winds,  obfervable  in  feveral  Tradts  of  the  Ocean,  is 
a .part  of  Natural  Hiftory  not  Iefs  defireable  and  ufeful, 
than  it  is  difficult  to  obtain,  and  it’s  'Phenomena,  hard  to  ex- 
plicate : I am  not  Ignorant  that  feveral  Writers  have  under- 
taken this  fubjedt,  and  although  Varenius  ( Lib . I.  Chap. 
XXL  Geo.  Gen  ) feems  to  have  endeavoured  after  the  bell 
information  from  Voiagers,  yet  cannot  his  accounts  be  ad- 
mitted for  accurate,  by  thofe  that  ffiall  attentively  confider 
and  compare  them  togather ; and  fome  of  them  are  molt, 
evident  miftakes ; which,  as  near  as  I can,  I ffiall  attempt 
to  rectify,  having  had  the  opportunity  of  converfing  with 
Navigators  acquainted  with  all  parts  of  India , and  having 
lived  a confiderable  time  between  the  Tropic  ks,  and  there 
made  my  own  remarks. 

The  fubfiance  of  what  I have  collected  is  briefly  as  fol- 
lows. 

The  Univerfal  Ocean  may  mold  properly  be  divided  into 
three  parts,  viz.  i . The  Atiantick  and  JLthiqpick  Sea:  2a  The 
Indian'  Ocean:  7>.  The  Great  South  Sea  or  the  Paafick  Ocean  j 
and  tlio’  thefe  Seas  do  all  communicate  by  the  South,  yet  as 
to  our  prefent  purpofe  of  thsTrade  Winds , they  are  fuffici- 
ently  feparated  by  the  interpolation  of  great  traits  of  L 'nd  ; 
the  firft  lying  between  Africa  and  America , the  fecond  be~ 
tw een  Africag.nd  the  Indian  Iflands  and  Hollandia  Nova ; and 
• the  lift,  between  the  Philippine  IJles , China , Japan  and  Hob- 
landia  Nova  on  the  Weft,  and  the  Coalt  o i America  on  the 
Eaft.  Now  following  this  natural  division  of  the  Seas,  fo 
will  we  divide  our  Hiftory  into  three  parts,  in  the  fame  or- 
der. 
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I.  In  the  AtUntick  and  ALthiopick  Seas,  between  the  Trcn 
picks , there  is  a general  Eafterfy  Wind , all  the  Year  long, 
without  any  confiderable  variation,  excepting  that  it  is  fub- 
jecl  to  be  deflected  therefrom,  home  few  points  of  the  Com- 
pas  towards  the  North  or  South,  according  to  the  pofition  of 
the  place.  The  Obfervations  which  have  been  made  of  tliele 
deflections,  are  the  following. 

1.  That  near  the  coaft  of  Africa , alToon  as  you  have  pafi- 
fed  the  Canary  Iftes  you  are  fure  to  meet  a frefh  Gale  of  N.E.  \ 
Wind  about  the  Latitude  of 2 8. degrees  Norths which  feldom 
comes  to  the  Eaftwards  of  the  E.N.E.  or  paffes  the  N.N.E . 
This  Wind  accompanies  thole  bound  to  the  Southward,  to 
the  Latitude  of  10  North,  and  about  100.  Leagues  from 
the  Guinea  Coaflr,  where  till  the  eth.  degree  of  North  Lati- 
tude, they  fall  into  calmes  and  Tornadoes,  of  which  more 
hereafter. 

2.  That  thofe  bound  to  the  Caribbe  Iftes , find,  as  they 
approach  the  American  fide,  that  the  aforefaid  North-Eaft 
Wind , becomes  ftill  more  and  more  E after  ly,  fo  as  fbmetimes 
to  be  Eaft,  fbmetimes  Eaft  by  South,  but  yet  molf  common- 
ly to  the  Northward  of  the  Eaft  a point  or  two,  feldome 
more,  ’tis  likewife  obferved,that  the  ffrength  of  thefe  Winds 
does  gradually  detreafe,  as  you  fade  to  the  Weftwards. 

3.  That  the  limits  of  the  Trade  and  V art  able  Winds,  in 
this  Ocean,  are  farther  extended  on  the  American  fide  than 
the  African:  for  whereas  you  meet  not  with  this  certain 
Wind  till  after  you  have  palled  tire  Latitude  of  28  degrees 
on  this  fide ; on  the  American  fide  it  commonly  holds  to  3c. 

31  or  3 2 degrees  of  Latitude ; and  this  is  verified  likewife  to 
the  Southwards  of  the  Equinoctial,  for  near  the  Cape  of  Good- 
Hope  the  limits  of  the  Trade  Winds , are  3 or  4 degrees  nearer 
the  Line,  than  on  the  coalf  of  Brazile. 

4.  That  from  the  Latitude  of  4 degrees  North , to  the  afore- 
laid  limits  on  the  South  fide  of  the  Equator,  the  Winds  are 

".generally  and  perpetually  between  the  South  and  Eaft , and 
molf  commonly  between  the  Sonth-Eaft  and  Eaft,  pbferving 

al- 

1 - ‘ ' ’ w 


I 

always  this  Rule,  that  on  the  African  fide  they  are  more 
Southerly,  on  the  Bra  filial  more  Eaferly,  fb  as  to  become  al- 
moft  due  Eft,  the  little  deflection  they  have  being  (till 
to  the  Southwards*  In  this  part  of  the  Ocean  it  has  been  my 
fortune  to  pais  a full  year, in  an  employment  that  obliged  me 
to  regard  more  than  ordinary  the  Weather,  and  I found  the 
Win  is  conifantly.  about  the  South-Eaft,  the  molt  ufiial  point 
S E h E;  when  it  was  Eafthly  it  generally  blew  hard,  and 
was  gloom  y^dark,  and  ibmetimes  rainy  weather ; if  it  came 
to  the  Southwards  it  was  generally  Serene,  and  a final!  gale 
next  to  a Caime,  but  this  not  very  common.  But  I never 
iav  it  to  the  Weftwards  of  the  South,  or  Northwards  of  the 
Eaft. 

5.  That  the  feafon  of  the  Year  has  fome  finall  effedt  on 
thefe  Trade  Winds , for  that  when  the  the  Sun  is  confidera- 
ble  to  the  Northwards  of  the  Equator,  the  S outh-Eaft  Winds , 
efpecially  in  the  ftraight  of  this  Ocean  ( if  I may  Id  call  it ) 
between  Brajile  and  the  Coaft  of  Guinea , do  vary  a point 
or  two  to  the  Southwards , and  the  North-Eaft  become  more 
Eafterly. ; and  on  the  contrary  when  the  Sun  is  towards  the 
Tropic  k of  vf,  the  South-MafteMy  Winds  become  more  Eafter- 
iy , and  the  Nortb-eafterly  Winds  on  this  fide  th q Line  vere 
more  to  the  Northwards. 

6 , That  as  there  is  no  general  Rule  that  admits  not  of 
fome  exception,  fb  there  is  in  this  Ocean  a trabf  of  Sea 
wherein  the  S-Wrerly  an  1 S.  Weft,  Winds  are'  perpetual,  viz,, 
all  along  the  Coalf  01'  Gmne  , for  above  5C0.  Leagues  to- 
gether, from  Sierra  Leo  a a to  the  l fie  of  St.  Thomas  for' the 
South-Toft  Trade- Wind  having  paffed  the  Line,  and  approa- 
ching the  Coalf  of  Guinea  within  80  or  10  Leagues  inclines 
towards  the  -fhore,  and  becomes  S.  S.  E,  and  by  degrees,  as 
you  come'  nearer,  it  vears  ab  ut  to  South,  S.  S .Weft,  and 
in  with  the  land  S out  -W  ft,  and  iometimes  Weft  South- 
Weft  ; .which  variation  is  better  expreiled  in  the  Mapp 
hereto  annexed,  than  it  can  well  be  in  words.  Thefe  are  the 
Winds,  wuich  are  obferved  on  this  coaft  when  it  blows 
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true,  but  there  are  frequent  Calms,  Violent  fuddain  Guffs 
called  Tmadr/sSrom  all  points  of  the  compas,  and  fometimes 
unwholfome  foggy  Eafterly  Winds  called  Hermit  ha  by  the 
Natives,  which  to  often  infeft  th#e  Navigation  of  thefe  parts. 

7.  That  to  the  Northwards  of  the  Line,  between  4 and  i 
10  degrees  of  Latitude,,  and  between  the  Meridians  of  Cape 
Virde,  and  of  the  ELaftcrmeft  Iftands  that  bear  that  name, there 
is  a trad  of  Sea  wherein  it  were  improper  to  fay  there  is  any 
Trade  Wind,  or  yet  a Variable  ; for  itfeems  condemned  to 
perpetual  Calms,attended  with  terrible  Thunder  and  Light- 
ning, and  Rains  fb  frequent,  that  our  Navigators  from 
thence  call  this  part  of  the  Sea  the  Rains : the  little  Winds  j 
that  are,  be  only  fome  fuddain  uncertain  Guffs,  of  very  lit-  ■ 
tie  continuance  and  lefs  extent ; fb  that  fometimes  each 
hour  you  fhall  have  a different  Gale,  which  dies  away  into,  ! 
a Calme  before  another  fucceed;  and  in  a fleet  of  Shipps  in 
fight  of  one  another,  each  fhall  have  the  Wind  from  a feve-  ! 
ral  point  of  the  Compafs.;  with  thefe  weak  -.Brizes  Shipps  are 
obliged  to  make  the  beff  of  their  way  to  the  S out  mar  d • 
through  the  aforefaid  fix  degrees,  wherein  ’tis  reported  fome 
have  been  detained  whole  months  for  wane  of  Wind. 

From  the  three  faff  obfervables  Is  flrewn  the  reafbnof 
two  notable  occurrents  in  the  Eaft-lndU  and  Guinea  Navi-  ; 
gations.  The  one  is,  why  notwithffanding  the  narroweff 
part  of  the  Sea  between  Guinea  and  Braftte  be  about 
500  leagues  over,  yet  Shipps  bound  to  the  Southward  fome- 
times, especially  in  the  months  of  July  and  Auguft,  find  a 
great  difficulty  to  pafs  it.  This  happens  becaufe  of  the 
South-e  aft  Winds,  at  that  time  of  the  year  commonly  extend- 
ing fome  degrees  beyond  the  ordinary  limit  ofi\deg.>  ees  North  = 
Bat.  and  withall  theycom  e fb  much  Southerly ,as  to  be  lome- 
times  South , fometimes  a point  or  two  to  the  Weft ; there 
remains  then  only  to  plie  to  Wind-ward,  and  if  on  the  * 
one  fide  they  ffand  away  W.  S.  W.  they  gam  the  Wind  if  ill 
more  and  more  E afterly,  but  there  is  danger  of  not  weather- 
ing &£  Btafilian  more,  or  at  leaft  the  fhoals  upon  that  Coaff  . 


- C I57  3 ' 

But  if  upon  the  other  tack  they  go  away  E.  S.  E,  they  faff 
into  the  neighborhood  of  the  Coaib  of  Guinea,  from  which 
there  is  no  departing  without  running  E after  ly,  as  far  as  the 
Ifte  of  St.  Thomas , which  is  the  conftant  pra&ife  of  all  the 
Guwy  Shipps,  and  which  may  leem  very  ftrang  without  the 
confideration  of  the  fixth  remark,  which  fhews  the  realhn  of 
it.For  being  in  with  the  Coaft,  the  Wind  blows  generally  at 
S.W.and  W.S.W,  with  which  Winds  they  cannot  go  to  the 
Northward  for  the  Land,  and  on  the  other  tack  they  can  lie 
no  nearer  the  Wind  than  S.  S.  E.  or  South ; with  thele 
courfes  they  run  off  the  Ihore,  but  in  lb  doing  they  alwaies 
find  the  Winds  more  and  more  Contrary;!©  that  when  near  the 
fhore  they  could  lie  Souths  a greater  diftance  they  can  make 
their  way  no  better  than  S.  E.  and  afterwards  E.  S.  E,  with 
which  courles  they  fetch  commonly  the  Ifle  of  St.  Thomas 
and  Cape  L opez,  where  finding  the  Winds  to  the  Eaftmrd 
of  the  South,  they  keep  them  favourable  by  running  away  to 
the  Weft-ward  in  the  South  Lot.  of  3 or  4 degrees,  where  the 
S\  E.  Winds  are  peipetUah 

For  the  fake  of  thefe  general  Winds , all  thole  that  ule 
the  Weft -Indian  Trade » even  thole  bound  to  Virginia , count 
it,  their  beftcour  e £0  get  as  foon  as  they  can,  to  the  South- 
wards, that  lb  they  may  be  certain  of  a fair  and  frelh  gale  to 
runa  before  it  to  die  Wejlmrds;  and  for  the  lame  realon 
thole  homewards  bound  from  America , endeavour  to  gain 
the  Latitude  of  j o degrees,  as  loon  as  pofiible,  where  they 
firft  find  the  Winds  begin  to  be  Variable ; though  the  moft 
ordinary  W inds  in  the  Northern  part  of  the  Atlantick  Ocean, 
come  from  between  the  South  and  Weft. 

As  to  tholb  furious  ftormes  called  Hurricanes,  which  are 
as  it  were  peculiar  to  the  Carihhe  Ifles ; and  which  fo dread- 
fully affliCt  them  in  the  month  of  Auguft,  or  not  much  be- 
fore or  after,  they  do  notfo  properly  belong  to  this  place, 
both  by  reafon  of  their  fmall  continuance  and  extent,  as 
likewile  becaule  they  are  not  Anniverlaiy,  lome  years  ha- 
ving more  than  one,  and  Ibmetimes  for  leveral  years  togea- 
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ther  there  being  none  at  all.  But  their  Violence  is  fo  unconcei- 
vable, and  their  other  Phenomena,  lb  furprifing,  that  they' 
merit  well  to  be  conhdered  apart. 

What  is  here  faid,  is  to  be  under  flood  of  the  Sea  Winds 
at  Tome  diftance  from  the  Land ; for  upon  and  near  the 
fhores,the  Land  and  Sea  Brizes  are  ahnoft  every  where  fenli- 
ble  ; a nd  the  great  Variety  which  happens  in  their  Periods, 
Force  and  .Direction,  from  the  fit 'nation  of  the  Mountains, 
Vallies  and  Woods,  and  from  the  various  texture  of  the 
Soil,  more  or  lefs  capable  of  retaining  and  relenting  Heat, 
and  of  exhaling  orcondenfing  Vapours  is  Bach,  that  it  were 
an  endlefs  task,  to  endeavour  to  account  for  them. 

II.  In  the  Indian  Ocean,  the  Winds  are  partly  General, 
as  in.th  zJEthiopck  Ocean,  partly  Periodical,  that  is  half  the 
Year  they  blow  one  way,  and  the  other  half  near  upon  the 
oppofite  points;  and  thefe  points  and  times  of  Shifting  are 
different  in  different  parts  of  this  Ocean  ; the  limits  of  each 
traff  of  Sea,  fubject  to  the  fame  change  or  Monfoon , are  cer- 
tainly very  hard  to  determine,  but  the  diligence  I have 
ufed  to  be  rightly  informed,  and  the  care  I have  taken 
therein,  has  in  a great  meafure  furmounted  that  difficulty, 
and  I am  perfwaded  that  the  following  particulars  may  be 
relied  upon. 

i . That  between  the  Latitudes  of  ten'  Degrees  and  thirty 
Degrees  South,  between  Madayafcar  and  HAlandia  Nova, 
the  General  Trade  Wind  about  the  S.  E.  by  E.  is  found  to 
blow  all  the  Year  long,  to  all  intents  and  purpofes  after  the 
fame  manner  as  in  the  fame  Latitudes  m the  Ethppck 
Ocean,  as  it  is  defended  in  the  tb . Remark  aforegoing. 

2.  I hat  the  afore  (aid  S.  E.  Winds  extend  to  within 
two  - Degrees  of  the  Equator,  during  the  Months  of  hjune, 
July,  'Attgafi , &c.  to  November , at  which  time  between 
the  South  Latitudes  -of  3 and  1 ; Degrees,  being  near  the 
Meridian  of  .the  North  end  of  Madagafcar,  and  between  2 
and  12  South  Latitude,  being  near  Sumatra  and  Java,  the 
contrary  Winds  from  the  N,  W.  or  between  the  North 
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and  Weft)  let  in  and  blow  for  half  - the  Year,  viz.  from 
the  beginning  of  December  till  May  r and  this  Monfcon 
is  obferved  as  far  as  the  Molucca  Ifles,  of  which  more  anon. 

That  to  the  'Northward  of  3 Degrees  South  Latitude, 
over  the  whole  Arabian  or  Indian- Sea  and  Gulph  of  Ben- 
gali, from  Sumatra  to  the  Coafl:  of  Africa , there  is  ano- 
ther Monfoon , blowing  from  October  to  April  upon  the 
North  Eaft  Points ; but  in  the  other  half  Year,  from  April 
to  October^ upon  the  oppofite  Points  ofS.  W.  and  W.S.W. 
and  that  with  rather  more  force  than  the  other,  accom- 
panied with  dark,  rainy  weather,  whereas  the  N.  E. 
blows  clear  ; ’tis  likewife  to  be  noted,  that  the  Winds 
are  not  fo  conftanr,  either  in  ftrength  or  point,  in  the 
Gulph  of  Bengal!)  as  they  are  in  the  Indian- Sea,  where 
a certain  Heady  Gale  fcarce  ever  fails.  ’Tis  alfo  remark- 
able, that  the  S.  W.  Winds  in  thefe  Seas  are  generally 
more  Southerly  on  the  African  fide,  more  Westerly  on  the 
Indian. 

4.  That  as  an  Appendix  to  the  laid  de {bribed  Monfoon, 
there  is  a Traci  of  Sea  to  the  Southwards,  of  - the  Equator, 
fubjedt  to  the  fame  changes  of  the  Winds,  viz.  near 
the  African- Coafl:,  between  it  and  the  Ifland  Madagafcar 
or  St.  Laurence,  and  from  thence  Northwards  as  far  as  the 
Line ; wherein  from  April  to  Goto  -er  there  is  found  a 
conftant  fretb  S,  S.  W.  Wind,  which  as  you  go  more 
Northerly,  becomes  frill  more  and  more,  W fterly,  foasto 
fall  in  with  the  W.S.W.  Winds,  mentioned  before,  in 
thofe  Months  of  the  Year  to  be  certain,  to  the  Northward 
of  the  Equator : What  Winds  blow  in  theie  Seas,  for  the 
other  half  Year,  from  October  to  April,  I have  not  yet 
been  able  to  obtain  to  my  full  fatisfa&ion,  for  that  our 
Navigators  always  return  from  India  without  Madagafcar ? 
and  fb  are  little  acquainted  in  this  matter  ; the  Account 
has  been  given  me  is  only  this,  that  the  Winds  are  much 
Eafterly  hereabouts,  and  as  often  to  the  North  of  the  true 
Eaft  as  to  the  Southwards  therebf. 


7.0  2, 

O 2_ 

2 o 


n 

34 


Jo  2-0  ( 


iQ  ~ 

total  NctlS 
0 % of  ' 

a o O (TO 

/ a Vo  a 


10  2-0 
10  7- ° 


09  c 


We 

to 


5.  That 


[ iSo'l 

5»  That  to  the  Eaftward  of  Sumatra  and  Malacca,  to  the 
Northwards  of  the  Line,  and  along  the  Coaft  of  Camboia 
and  China,  the  Monfoons  blow  North  and  South,  that  is  to 
fay,  the  N.  E.  Winds  are  much  Northerly,  and  the  S.  W. 
much  Southerly : This  Conftitution  reaches  to  the  Eaft* 
wards  of  the  Philipp  in  rifles,  and  as  far  Northerly  as  Japan. 
The  Northern  Monfoon  letting  in,  in  thefe  Seas,  in  October 
or  November,  and  the  Southern  in  May , blowing  all  the 
Summer  Months  : Here  it  is  to  be  noted,  That  the  Points 
of  the  Compafs,  from  whence  the  Wind  comes  in  thefe 
Parts  of  the  World,  are  not  lo  fixt  as  in  thole  lately  de- 
fcribed  ; for  the  Southerly  will  frequently  pals  a Point  or 
two  to  the  Eaftwards  of  the  South,  and  the  Northerly  as 
much  to  the  Weftwards  of  the  North,  which  leerns  occa- 
sioned by  the  great  quantity  of  Land  which  is  interlperfed 
in  thele  Seas. 

6.  That  in  the  fame  Meridians , but  to  the  Southwards 
of  the  Equator,  being  that  Traci  lying  between  Sumatra 
and  Java  to  the  Weft,  and  New  Guinea  to  the  Eaft,  the 
lame  Northerly  and  Southerly  Monfoons  are  obferved,  but 
with  this  difference,  that  the  inclination  of  the  Norther- 
ly is  towards  the  N.  W.  and  of  the  Southerly  towards  the  | 
S.E.  but  the  plag<e  venti  are  not  more  conftant  here  than  : 
in  the  former,  viz.  variable  5 or  6 Points ; Belides  the 
times  of  the  Change  of  thele  Winds,  are  not  the  fame  as 
in  the  Ckihefe  Seas,  but  about  a Month  or  fix  Weeks  < 
later. 

7.  ■ That  thele  contrary  Winds  do  not  fhift  all  at  once,  . 
but  in  lome  places  the  time  of  the,  change  is  attended  ! 
with  Calms,  in  others  with  variable  Winds  ; and  it  is  ; 
particularly  remarkable,  that  the  End  of  the  Wefterly 
Monfoon  on  the  Coaft  of  Coromandel,  and  the  two  laft 
Months  of  the  Southerly  Monfoon  in  the  Seas  of  China , are  j 
very  fubjedt  to  be  tempfftuous : The  violence  of  thefe 
ftorrns  is  fuch,  that  they  leem  to  be  of  the  nature  of  the 
Wcft-India  Hurricanes,  and  render  the  Navigation  of  thele 

parts 

r ' ' ---  . " 


1 


. I *4*  3 

parts  very  rnilafe  about  that  time  of  the  Year,  Theft 
Tempers  are  by  our  Seamen  ufually  termed,  The  breaking 
UP  o [ the  Monjoons. 

By  reaibn  of  the  fhifting  of  theft  Winds,  all  thole  that 
fail  in  theft  Seas,  are  obliged  to  obftrve  the  fealbns  proper 
for  their  Vouges,  and  lb  doing  they  fail  not  of  a fair  wind 
and  ipeedy  paifage;  but  it  fb;  be  they  chance  to  out-hay  their 
time,  nil  the  contrary  Monfoon  let  in,  as  it  frequently  hap- 
pens, they  are  forced  to  give  over  the  hopes  of  accom- 
phihing,  their  intended  Yoiages,  and  either  return  to  the 
port  from  ivhence  theycame,  or  elce  put  in  to  (ome  other 
Harbour,  there  to  fpend  the  time  till  the  Winds  fhall  come 
favourable. 

III.  The  third  Ocean  called  Mare  Pacifictm , whole  extent 
is  equal  to  that  of  the  other  two,  ( it  being  from  the  Weft 
Coaft  of  America  to  the  Philippine  Hands,  not  lefs  than  150 
degrees-of  Longitude  ) is  that  which  is  leaft  known  to  our 
own  of  tile  neighbour  Nations;  that  Navigation  that  there 
is  on  it,  is  by.  the  Spanyards  who  go  yearly  from  the  Coaft  of 
new  Spain  to  the  Mamlha  k,but  that  but  by  one  beaten  track; 
lo  that  I cannot  be  lb  particular  here  as  in  the  other  two. 
What  the  Spanifi  Authors  lay  of  the  Winds  they  find  in 
their  Courfes,  and  what  is  confirmed  by  the  old  Accounts 
of  Drake  and  Candijh , and  fmce  by  Schooten , who  failed  the 
whole  breadth  of  this  Sea  in  the  Southern  Latitude  of  15  or 
16  degrees,  is,  that  there  is  a great  conformity  bet  ween  the 
Winds  of  this  Sea,  and  thole  of  tlie  At, laniick  and  Adtbwgick; 
that  is  to  fay,  that  to  the  Northwards  of  the  Equator , the 
predominant  Wind  is  between  trie  Eafl  and  Nprt  -Eaft>  and 
to  the  S uthvards  thereof  there  is  a coni'tant  fteady  gale  be- 
tween the  Eajt  and  S outti-EaJl,  and  that  on  both  lides  the 
Tine  with  lb  much  conftanc  , that  they  ftarce  ever  need  to 
attend  the  Sails,  and  ftrengdi,  that  it  is  rare  to  fail  of 
crofting  this  vaft  Ocean  in  teh  weeks  time,  which'  is  about 
1 3 miles  per  diem ; betides  >is  laid  that  S tonnes  and  Tem- 
pefts  are  never  known  ih  thefe  parts : So  that  here  is  the  ve- 

' ' W ■ r 7 


r 3 • 

ry  bed  of  Sailing;  no  want  of  a frefh  fair  Wind,  and  yet  m 
danger  of  having  too  much : Wherefore  feme  have  thought 
it  might  be  as  fhort  a Voiage  to  Japan  and  China,  to  go  by 
the  Streights  of  Magellan,  is  by  the  Cape  of  Good-hope. 

The  limits  of  thefe  General  W inds  are  aifb  much  die 
fame  as  in  the  Atlantick  Sea,  viz.  about  the  %cth.  degree  of 
Latitude  on  both  fides;  for  the  Span-yards  homewards  bound 
from  the  Manilhas , alwaies  take  the  advantage  of  the  Sou- 
therly Monfoon,  blowing  there  in  the  Summer  months,  and 
run  up  to  the  Northwards  of  that  Latitude  , as  high  as 
Japan,  before  they  meet  with  variable  Winds,  to  thape 
their  courfe  to  the  Eafl wards.  And  Schooten  and  others  that 
have  gon  about  by  the  Magellan  Streights,  have  found  the 
limits  of  of  S.  E.  Winds,  much  about  the  fame  Latitude  to 
the  Southwards  \ befides  a farther  Analogy  between  the  Winds 
of  this  Ocean,  and  the  Ethiopick,  appears  in  that,  upon  the 
Coadof  Peru,  they  are  alwais  much  Southerly,  like  as  they 
are  found  near  the  Shores  of  Angola. 

Thus  far  matter  of  Fad,  wherein  if  the  information! 
have  received  be  not  in  all  parts  Accurate,  it  has  not  been 
for  want  of  inquiry  from  thofe  I conceived  bed  able  to  in- 
ftrud  me;  and  I lhall  take  it  for  a very  great  kindnefs  if  a - 
ny  Mafter  of  a Ship,  * or  other  peribn,  well  informed  of  the 
Nature  of  the  Winds,  in  any  of  the  aforementioned  parts 
of  the  World,  fhall  pleafe  to  communicate  their  Obfer  cati- 
ons thereupon ; that  fo  what  I have  here  collected  may  be 
either  confirmed  or  amended,  or  by  the  addition  of  feme 
material  Circumft ances  enlarged.  It  is  not  the  work  of  one, 
nor  of  few,  but  of  a multitude  of  Obfervers,  to  bring  toga- 
ther  the  experience  requifite  to  compofe  a perfect  and  com- 
pleat  Hilfory  of  thefe  Winds ; however  I am  not  much 
doubtful  that  I have  erred  in,  or  omitted  any  of  the  princi- 
pal Obfervables,  whatever  leffer  particulars  may  have  es- 
caped my  knowledg. 

To  help  the  conception  of  the  reader  in  a matter  of  fb 
much  difficulty,  I believed  it  neceffary  to  adjoyn  a Scheme, 

fhew- 
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Shewing  at  one  view  all  the  various  Tra£h  and  Courfes  of 
thefe  Winds ; whereby  his  poffible  the  thing  may  be  bet- 
ter underftood,  than  by  any  verbal  defcription  whatfoever. 

The  limits  of  thefe  Several  Trails,  are  defigned  every 
where  by  prickt  lines,  as  well  ini  the  Attmiuk  and  ALthiopkky 
where  they  are  the  boundaries  of  the  Trade  and  Variable 
Winds,  as  in  the  Imi  n Ocean,  where  they  alfo  fhew  the  ex- 
tent of  the  feveral  Monf  ons.  I could  think  of  no  better  way 
to  .defign  the  courfe  of  the  Winds  on  the  Mapp,  than  by 
drawing  rows  of ftroaks  in  the  fame  line  that  a Ship  would 
move  going  alwaies  before  it  ; the  fharp  end  of  each  little 
ftroak  pointing  out  that  part  c f the  Horizon,  from  whence 
the  Wind  continually  comes ; and  where  there  are  Monfoom 
the  rows  of  the  ftroaks  run  alternately  backwards  and  for- 
wards, by  which  means  they  are  thicker  there  than  elfe- 
where.  As  to  the  great  South  Sea,  confidering  its  vaft  ex- 
tent, and  the  little  Variety  there  is  in  its  Winds,  and  the 
great  Analogy  between  them,  and  thole  of  the  AtUntick  and 
Mthiopick  Oceans,  beftdes  that  the  greateft  part-  thereof  is 
wholly  unknown  to  us ; I thought  it-  unnecelfary  to  lengthen 
the  Mapp  therewith. 

In  the  foregoing  Hiftory  are  contained  feveral  Problems, 
that  Merit  well  the  confideration  of  our  acuteft  Naturalifts, 
both  by  reafon  of  the  conftancy  of  the  effedl,  and  of  the  im- 
menfe  extent  thereof ; near  half  the  furface  of  the  Globe  be- 
ing concerned.  The  chief  of  thefe  Problems  are,  i.  Why 
thefe  Winns  are  perpetually  from  the  Eaft  in  the  AtUntick 
and  jEtkiopicky  as  like  wife  in  the  Pacifick  Ocean,  between 
the  Latitudes  of  30  North  and  South.  2.  Why  the  the  laid 
Winds  extend  no  farther  with  Conftancy  than  to  the  Lati- 
tudes of  3 cAg.  3.  Why  there  fhould  be  a coiiftant  South- 
wefterly  Wind  upon  and  near  the  Coaft  oiGmnea.d..  Why  in 
the  North  part  of  the  InSHtn  Ocean  the  Winds,  which  for  one 
half  year  do  agree  with  thole  of  the  other  two  Oceans,fhould 
change  in  the  other  half  Year,  and  blow  from  the  oppofite 
Points ; whiift  the  Southern  part  of  that  Ocean  foliowes  the 
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General  Rule, and  has  perpetual  Winds  about  S»  E.  Why 
in  theft  General  Trade-Winds  it  fhouid  be  alwaies  true, 
,*  that  to  the  Northward  of  the  Equator  it  is  enclined  to  the 
Northwards  of  the  Eaft ; and  in  South  Latitudes,,  to  the 
Southward  thereof,  6.  Why  in  the  Seas  of  China  there  fhouid 
be  fo  great  an  Inclination  from  the  Eaft  to  the  North, 
more  than  elcewhere ; with  many  more,  which  it  would 
be  much  eafier  to  prop  ole  than  Anfwer. 

But  leaft  X fhouid  leem  to  propofe  to  others,  difficulties 
which  I have  not  thought  worth  my  own  time  and  Paines, 
take  here  the  refult  of  an  earned:  endeavour  after  the  true  rea- 
fon  of  the  aforefaid  Phenomena,  wherein  if  I am  not  able  to 
account  for  all  particulars,  yet  his  hoped  the  thoughts  I have 
fpent  thereon,  will  riot  be  judged  wholly  loft,  by  the  curious 
in  Natural  Inquiries. 

Wind  is  moft  properly  defined  to  berthe  Stream  or  Cur- 
rent of  the  Air,  and  where  fuch  Current  is  perpetual  and 
fixt  in  its  courfe,  ’tis  neceffary  that  it  proceed  from  a perma- 
nent unintermitting  Caufe.  Wherefore  lb  me  have  been 
enclined  to  propofe  the  of  the  Earth  upon 

its  Axis,  by  which,  as  the  Globe  turns  Eaft  wards,  thelooje 
and  fluid  particles  of  the  Air,  -being  idifexceeding  light  a : they 
be,  aredeft  behind,  ib  that  in  relied  of -the; Earths  f ,rfke 
they  move  Weft  wards , and  become  a Confirm  Eafterjy 
Wind.  This  opinion  feems  /confirmed,  for  tbatthefe  Winds- 
are  found  only  near  the"  EquinoPHdy  in  thole  Paraiiek  of  .La?'.. 
titude  where  the  diurnal  Motion  "is  Twifteft.-;  -and-  l'.-ffiould  > 
readily  afient  to  it,  if  the  conftant  Calms,  in  the  jillantiik 
Sea,  near,  the  Equator ; the  Wefterly  Winds  near  the  Coaft 
of  Guiny  • and  the  Periodical  Wefterly  Monjodns  under  the 
Equator  in  the  Indian  Seas,  did  not  declare  the  infufficiency 
of  that  Hypothecs.  Befides  the  Air  being  kept  to  the  Earth 
by  the  principle  of  Gravity , woukfecqmre  the  lame  degree 
of  Velocity  that  the  Earths  fmface  moves  with, as  well  in  rqf- 
pecf  of  the  diurnal  Rotation , as  of  the  Annual  about  the 
Sun,  which  is  about  thirty  times  fwifter. 
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It  remains  therefore  to  fubftitute  feme  other  caufe,  ca- 
pable of  producing  a like  conftant  effect,  not  liable  to  the 
lame  Objections , but  agr sable  to  the  known  properties  of 
the  Elements  of  Air  and  Water,  and  the  laws  of  the  Motion 
of  fluid  Bodies.  Such  an  one  is,  I conceive,  the  Action  of  the 
Suns  Beams  upon  the  Air  and  Water,  as  lie  paffes  every  day 
over  the  Oceans,  confidered  together  with  the  Nature  of  the 
Soyl,  and  Scituation  of  the  adjoyning  Continents:  I lay 
therefore,  firft  that  according  to  the  Laws  of  Static  ks , the 
Air  which  is  lefs  ratified  or  expanded  by  heat,  and  confe- 
quently  more  ponderous,  mull  have  a Motion  towards  thole 
parts  thereof,  which  are  more  ratified,  and  lefs  ponderous,  to 
bring  it  to  an  Mqtulibrium  ; and  fecondly,  that  the  pre- 
fence  of  the  Sun  continually  (Lifting  to  the  Weft  wards,  that 
part  towards  which  the  Air  tends,  by  reafon  of  the  Rari- 
facfion  made  by  his  greateft  Memmm  Heat,  is  with  him  car- 
ried Weft  ward,  and  conlequently  the  tendency  of  the  whole 
Body  of  the  lower  Air  is  that  way. 

Thus  a general  Eafterly  Wind  is.  formed,  which  being 
impreffed  upon  all  the  Air  of  a vaft  Ocean,  the  parts  impel 
one  the  other,  and  lo.  keep,  moving  till  the  next  return  of  the 
Sun,  whereby  lb  much  of  the  .Motion  as  was  loft,  is  again 
reftored.,  and  thus,  the  Eafterly  wind  is  made  perpetual. 

From  the  fame  principle  it  follows,  that  this  Eafterly 
Wind  fhouid  on  tire  N „;th  Side  of  the  Equator,  be  to  the 
Northwards  of  the.'  Safi,  .and  in  South  Latitudes  to  the 
Southwards  thereof;  for  near  the  Line , the  Air  is  much 
more  rarified,  than  at  a greater  diltance  from  it;  becaufe 
of  the  Sun  twice  in  a year  Vertical,  and  at  no  time  diftant 
above  e^dg.  and  a half,  at  which  diftance  the  heat,  being  as 
the  Sintrof  the  Angle  of  Incidence,  is  but  little  fliort  of  thaj: 
of  the  perpendicular  Ray.  Whereas  under  the  Tropicks, 
though  the  Sun  ftay  long  Vertical,  yet  he  is  as  long  4ydg.off; 
which  is  a kind  of  Winter,  wherein  the  Air  fb  cools,  as  that 
the  Summer  Heat  cannot  warm  it  to  the  fame  Degree  with 
that  under  the  Equator.  Wherefore  the  Air  to  the  North- 
ward; 
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Wards  and  Southwards,  being  Iefs  rarified  than  that  in  the 
rniddle,  it  follows,  that  from  both  Tides  it  ought  to  tend  to- 
wards the  Equator : This  Motion  compounded  with  the 
former  Eafterly  W ind  anfwers  all  the  Ph^mnena  of  the  ge- 
neral Trade  Winds,  which  if  the  whole  fiirface  of  the  Globe 
were  Sea,  would  undoubtedly  blow  all  round  the  World,  as 
they  are  found  to  do  in  the  AtUntkk  and  '/Ethiop:k 
Oceans. 

But  feeing  that  fo  great  Continents  do  interpofs  and 
break  the  continuity  of  the  Oceans, regard  muft  be  had  to  the 
Nature  of  the  Soil,  and  the  pofition  of  the  high  Mountains, 
which  I fuppofe  the  two  principal  Caufes  of  the  feveral  V a- 
riations of  the  Winds,  from  the  former  general  Rule.-  for  if  a 
Country  lying  near  the  Sun,  prove  to  be  flat,  Tandy,  low 
Land,  filch  as  the  Defarts  of  Lybia  are  ufually  reported  to  be, 
the  heat  occafioned  by  the  refle&ion  of  the  Suns  Beams,  and 
the  retention  there  of  in  the  Sand  ,is  incredible  to  thole  that 
have  not  felt  it ; whereby  the  Air  being  exceedingly  rarifi* 
ed,  it  is  neceflary  that  this  cooler  and  more  denfe  Air  flhould 
run  thitherwards  to  reftore  the  /Equilibrium ; This  I take  to 
be  the  caufe,  why  near  the  Coaft  of  Guinea  the  Wind  al- 
ways fets  in  upon  the  Land  , blowing  Wefterly  inftead  of 
Eafterly,  there  being  fufficient  reafon  to  believe,  that  the  In- 
land Farts  of  Africa  are  prodigioufly  hot,  fince  the  Northern 
borders  thereof  were  fo  intemperate,  as  to  give  the  Ancients 
caufe  to  conclude,  that  all  beyond  the  Troptck  was  made  in- 
habitable by  excels  of  heat : From  the  fame  caufe  it  hap- 
pens, that  there  are  fbconftant  Calms  in  that  part  of  the 
Ocean,  called  the  Raines,  (defcribed  in  the  7 th.  Remark  on 
tlie  Atlantuk  Seaj  for  this  Tract  being  placed  in  the  middle, 
between  the  Wefterly  Winds  blowing  on  the  Coaft  Guinea, 
and  the  Eafterly  Trade-Winds,  blowing  to  the  Weft  wards 
thereof,  the  tendency  of  the  Air  here,  is  indifferent  to  either, 
and  fo  ftands  in  /Equip  rio  bet  ween  both and  the  weight 
of  the  incumbent  Atniofpherc  being  dim  ribbed  by  the  con- 
tinual contrary  Winds  blowing  from  hence,  is  the  realba 


that  the  Air  here  holds  not  the  copious  Vapour  it  receives* 
but  lets  it  fall  in  lo  frequent  Rains. 

But  as  the  cool  and  denfe  Air , by  reafon  of  its  greater 
Gravity,  prelfes  upon  the  hot  and  ratified  , ’tis  demon  * 
fixative  that  this  latter  muft  afcend  in  a continued 
Ifream  as  faft  as  it  Ratifies,  and  that  being  alcended,  it  mull 
difperle  it  lelf  to  prelerve  the  ALqai  librium ; that  is,  by  a 
contrary  Current,  the  upper  Air  mult  move  from  thole  parts 
where  the  greateif  Heat  is  So  by  a kind  of  Circulation, the. 
North-Eaft  Trade  Wind  below,  will  be  attended  with  a 
South  Wefterly  above,  and  the  South  Eafierly  with  a North 
Weft  Wind  above  ; that  this  is  more  than  a bare  con- 
jecture, the  almofi:  infiantaneous  change  of  the  Wind  to 
the  oppofite  Point,  which  is  frequently  found  in  palling  the 
limits  of  the  Trade  Winds,  feems  to  alfureus  ; but  that 
which  above  all  confirms  this  Hypothefs  is  the  Phenomenon 
of  the  Monfoons , by  this  means  mold  eafily  folved,  and  with- 
out it  hardly  explicable. 

Suppofing  therefore  fuch  a Circulation  as  above,  tis  to  be 
confidered  chat  to  the  Northward  of  the  Indian  Ocean  there 
is  every  where  Land  within  the  ulual  limit  of  the  Latitude 
of  30.  viz.  ’Arabia.  Per  fa,  India  &c.  which  for  the  lame  rea- 
lon  as  the  Mediterranean  Parts  of  Africa , are  fubjedt  to  urn 
fiifferable  heats  when  the  Sun  is  to  the  North,  palling  near- 
ly Vertical;  but  yet  are  temperate  enough  when  the  Sun 
is  removed  to  wards  the  other  Tropic  k',  becaule  of  a ridg 
. of  Mountains  at  fume  dilfance  within  the  Land,  laid  to  be 
frequently  ill  Winter  covered  with  Snow,  over  which  the 
Air,  as  it  palfes,  mull:  needs  be  much  chilled.  Hence  it  comes 
to  pals,  that  the  Air  coming  according  to  the  general  Rule, 
out  of  the  N.  E.  in  the  Indian  Seas,  is  lometimes  hotter, 
fbmetimes  colder,  than  that  which  by  this  Circulation  is 
returned  out  of  the  S.  W.  and  by  conlequence,  lometimes 
the  under  Current  or  Wind  is  from  the  N.  E.  fometimes 
from  the  S.  IV. 
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That  this  has  no  other  caufe,  is  clear  from  the  times' 
wherein  thefe  Winds  fet  in:  viz.  in  April%  when  the  Yuu  be- 
gins to  warm  thofe  Countries  co  the  North,  the  S.  W.  Mon- 
foon  begins,  and  blows  during  the  Heats  till  Oil  her  ; when 
the  6un  being  retired,  and  all  things  growing  cooler  North- 
ward, and  the  Heat  encrealmg  t tue bourn,  the  North-faft: 
Winds  enter  and  blow  all  tiie  winter  till  April again'.And  it  is 
undoubtedly  from  the  fame  Pr map  e dm  to  the  Southv.  ards 
of  the  Equator,  in  part  of  the  Indian  Ocean,  the  North- Weft 
Winds  fucceed  the  b’outli-fiad,  when  the  Sun  draws  near  the 
Tropick  of  Capricorn;  but  I mull:  confefs,  that  in  this  latter 
occurs  a difficulty,  not  well  to  be  accounted  for,  which  is, 
why  this  Change  of  the  Monfoons  fhould  be  any  more  in  this 
Ocean,  than  in  the  fame  Latitudes  in  the  JEtbiopick , where 
there  is  no  thing  more  certain  than  a S.  E.  Wind  all  the 
Year. 

’Tis  likewife  very  hard  to  conceive  why  the  limits  of 
the  Trade  Wind  fhould  be  fixt,  about  the  thirtieth  degree 
of  Latitude  all  round  the  Globe;  and  that  they  fhould  fo  iel- 
dome  tranfgrefs  or  fall  fhort  of  thofe  bounds;  as  alfo  that  in 
the  Indian  Sea,  only  the  Northern  Part  fhould  be  fubjebfc  to 
the  changeable  Monfoons , and  in  the  Southern  there  be  a 
conftant  S.  E. 

Thefe  are  particulars  that  merit  to  be  confidered  more  at 
Large,  andfurnifha  fufficient  Subject  for  a juft  Volume; 
which  will  be  a very  commendable  Task  for  fuch,  who  be- 
ing ufed  to  Philofophick  Contemplation,  lliali  have  leafure 
to  apply  their  ferious  thoughts  about  it. 
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A Dioptrkk  Problem,  Why  four  Convex-glaffes.  iu  a 
Telefcope , /hew  Ohje&s  Erect, . by  William  Mali- 

neux  of  Dublin  Ef<j.  R.  $.  Soc. 

IN  the  Journal  des  Scavans  for  Munday  the  1 yth . of  Sep* 
tamer  1685.  fag.  4 66.  Amfi.  Edition,  we  find,  this  pal- 
sage.  As  PerfpeBives  of  one  Convex-glafs  make  Objects  appear 
X fright,  which  thofe  of  two  Convex-glajjes  invert , and  again 
thofe  of  three  rectify  \ jo  it  mould  feem  that  thofe  of  four  ought 
to  invert : And  yet  Experience  [hews  us  that  Objects  appear  up 
right  through  thefe  glajfes.  The  Singularity  of  this  Phenomenon 
obliges  all  Skif  d in  Dioptricks  to  inquire  the  reaf on  thereof  hut 
hitherto  they  have  found  none * Mr.  Regis,  who  applies  hmfelf 
particularly  to  this  fart  of  Natural  Philcfophy , beMv.es  that  he 
has  hit  upon  the  Reafbu,  and  ?nakes  us  hope  that  he  will  fnddenly 

Publifh  it. 

Thus  far  the  Journal^ but  it  does  not  tell  us  whole  remark 
this  is,  though  I am  apt  to  beieive  ’t was  written  by  Mr. 
Regis  himlelf,  to  the  Publisher  of  the  Journal. 

To  me  this  Phenomenon  appears  very  eafily  explicable, 
from  tire  confideration  of  placing  Glafffes  in  a Tube.  Which 
is  thus ; after  the  ObjeU-glafs , the  Eye-glafs  is  placed  to  much 
diftant  ( towards  the  Eye  ) from  the  Eccus  of  the  Gbjecl- 
glafs  as  is  the  Focus  of  the  Eye-glafs  5 then  the  middle  Eye-glafs 
is  placed  lb  much  diftant  from  the  Focus  ol  the  nr  ft  Eye-glafs, 
as  is  the  Focus  of  this  middle  Eye-glafs ; laftly  the  neareft  Eye- 
glafs  is  placed  fb  much  diftant  from  the  Focus  of  this  middle 
Eye-glafs , as  is  the  Focus  of  this  neareft  Eye-glafs  ; and  the 
Eye  looking  through  them  all  is  placed  in  the  Focus  of  this 
neareft  Eye-glafs. 

I fay  therefore  firft,  that  one  fingle  Convex-glafs,  cannot 
properly  be' laid  by  it  felf  to  fhew  Objeds  ered  or  reverie, 
but  in  refped  of  placeing  of  the  Eye  that  looks  through  it. 
For  if  the  Eye  that  looks  through  inch  a fingle  Convex-glafs 
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be  placed  nigher  thereto,  then  the  GlafTes  Focus  l the  Objects 
are  eredf,  it  the  Eye  be  placed  juft  in  the  Focus y the  Objects 
are  neither  eredl  nor  reverfed,  but  all  in  confufion  between 
both  ; and  if  the  Eye  be  placed  further  from  the  Glafs  than 
the  Focus  , the  Objedfe  are  reverfed.  I mean  here  diftant 
Ob  (efts,  the  Rays  flowing  from  any  point  whereof  may  be 
counted  to  come  parallel  towards  the  Objell-glafs , for  inch, 
Objects  we  are  to  confider  when  we  fpeak  of  looking  thro1 
Telej copes. 

This  being  laid  down,  I affert.  Secondly,  that  the  Ob- 
jell -glafs  of  a Telefcope  reveries  the.Objedt,  both  to  the  Eye- 
GLjs  and  the  Eye,  that  looks  through  it : For  the  E ye-glafs 
is  placed  farther  from  the  Objecl-glafs  than  is  the  Focus  of  the 
Objeci-glafs.  But  the  E \ye-gUfs  does  nothing  towards  the  Rec- 
tification or  Reverfion;  the  %e  being  placed  juft  in  it’s 
Focus . Thus  we  fee  that  the  Reverfing  of  Objeffs  in  a 
Telefcope  of  two  Convex-glares  proceeds  wholy  from  the 
Object -glafs  and  its  pofition,  and  the  Eye-gtafs  has  nothing 
to  do  in  the  Affaire  ; for  were  the  Eye  it  felf  in  the  place  of 
the  Fye-gLfs  it  would  fee  the  Objedts  inverted  thro’  the  fin- 
gle  Of  eel -ghfs. 

I come  now  to  confider  the  fecond  E ye-gUfs  placed  after 
the  firft  E ye-glafs.  ( the  firft  E ye -glafs  being  that  next  the  Ob- 
jecl-glafs  ) And  here  it  is  manireft  that  placing  this  as  it 
ought  in  a Telefcope , if  we  place  our  Eye  nearer  to  this  mid- 
dle Eye-glafs  than  it’s  Focus y the  Eye  fees  the  Objects  inver- 
ted and  confuled ; Place  the  Eye  in  the  Focus , it  fees  the  Ob- 
jedfcs  all  in  confufion, neither  eredl:  nor  reverfedffor  here  again 
there  is  a diftindt  Representation  of  the  Objedts  to  be  recei- 
ved on  a piece  of  Paper,  as  in  the  Focus  of  the  Okjell-gjrf  r ; 
and  the  Eye  being  placed  at  any  time  at  this  place  ( which 
is  ufiially  called  the  Dijlinci - Safe  ) fees  ail  in  confufion.  But 
then  let  the  Eye  be  placed  farther  from  this  middle  Glafs  1 
then  its  Focus(  for  fo  is  the  third  or  immediate  Ey e -glafs r it  be- 
ing alwayes  diftant  from  the  middle  Eye-glafs , the  Aggre» 
gate  of  both  their  Foci ) it  perceives  the  Qbjedb  eredf  and 
confufed.  **  Laft- 
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Laftly.  the  third  or  immediate  E ye-gUfs  does  nothing 
towards  the  erecting  or  reverfmg  the  Species,  which  it  re- 
ceives erect  from  the  middle  E ve-glafs  ; no  more  than  in  a 
Telefcope  of  two  Convex-gkifes,  theE ye-gUfs  does  to  the 
Species  it  receives  from  the  Objecf-glafs,  as  we  have  fhewn 
before.  The  reafon  that  this  lair  or  immediate  E ye-glafs 
has  nothing  to  do  in  jhe  erecting  or  reverfmg  the  Species 
is  the  fame, as  in  a Telefcope  of  two  Convex-glafTesyi'fs.  the 
Eye  is  placed  in  its  Eocits,  and  therefore  lees  the  Species  as 
his  reprefented  in  the  Li.fi t net  Bafe ; that  is,  die  Species 
is  inverted  in  the  Difimct  Bafe  of  the  Objetl-glafs,  and  there- 
fore a Engle  Convex  E ye-gUjs  brings  it  to  the  Eye  inverted  ; 
but  in  the  Diflwcl-Bfe  of  the  middle  or  fecond  Eye-glafs 
the  Species  is  erect,  and  therefore  the  third  or  immedi- 
ate EyergUfs  brings  it  to  the  Eye  ereft. 

Wherefore  we  are  to  confider  the  Telefcope  confuting  of 
an  Qbjecl-glafs  and  three  Eye-glajfes,  as  two  Telefcopes,  each 
confifting  of  two  Convex-glaifes.  The  firft  confifts  of  the 
Object-offs  and  firft  Eye-glafs,  and  this  inverts  the  Species; 
that  is,  the  Species  is  inverted  in  the  Diflwcl-Bafe  of  the 
Oiject-gUfs,  and  fb  brought  into  the  Eye.  The  fecond  Te- 
lefcope conlifts  of  the  two- immediate  Eye-glajfes , and  this 
erefts  what  the  former  inverted,  that  is,  the  Species  in  the 
D fillet -Bafe  of  the  middle  Eye-glafs  is  erefit , and  is  fo 
brought  into  the  Eye  by  the  Eye-glafs ; the  Eye-glajfes' them- 
feives  in  neither  cafe  having  any  thing  to  do  with  the  e- 
refiting  or  inverting,  hut  meerly  in  reprefenting8  in  the 
fame  pofture  the  Species  immeaiatly  before  them. 

The  French  Problem  therefore  iliould  not  have  broken  a 
Telefcope  of  four  Convex-glaifes  into  four  peices,  but  into 
two,  and  the  cafe  would  have  been  plain;  whereas  by  break- 
ing it  into  four  Perfpeffive-Glaffes,  they  attribute. that  to 
two  of  them,  which  neither  of  them  does,  viz.  inverting 
ancl  erecting. 

Therefore  I fay  laftly,  that  one  Convex-glafs  as  pofited 
in  a Telefcope  inverts,  the  fecond  (that  is  the  firft  Eye-glafs ) 
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does  nothing  towards  erefting  or  reverfing,  but  reprefents 
the  Image  as  it  is  in  the  Difiinct-Bafe  of  the  Qbjeut-glafs  be- 
fore it,  that  is,  inverted.  The  third  Glafs  eredts,  or  ra- 
ther re  (lores  what  was  before  inverted.  The  fourth  repre- 
fents the  Image  as  it  receives  it  from  the  Diftwct-Bafe  of 
the  third,  that  is,  creel.  And  this  I think  a fufRcient  So- 
lution of  this  Frdblem. 


An  uncommon  Infcription  lately  found  on  a very  great 
Bails  of  a Pill arr dug  up  at  Rom with  an  Interpre- 
tation of  the  fame  by  the  learned  Dr\  Voffius. 

r "|  Tffis  Infcription  was  lent  by  that  excellent  Philofopher 
1 and  Mathematician  Mr.  Adrian  Auzouty  whocoppy- 
ed  it  from  the  Stone,  to  Mr.  'jtijlel,  who  was  pleated  to  com- 
municate it  to  the  Royal  Society ^ together  with  the  Senti- 
ments of  Dr.  Voffius  therupon  , of  which  the  Reader  may 
Jw*g. 

The  Infcription  is  three  fold  upon  tlireeiides  of  the  Bafis, 
and  as  follows. 

J - • • • 

P . SVFENATI . P , F.  PAL.  MYRONI 
EQyiTI.  ROMANO.  DEOV 
RIALI.  SCRIBARVM.  AED5LI 
VM.  CVRVLIVM.  LVPERCO.  LAVRENTI 
LAVINATI.  FRETRIACO.  NEAPOLI.  ANTI 
NOITON.  ET.  EVNOSTIDON.  DE 
CVRIONI.  Sir  VIRO.  ALBA 

NI. 
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NI.  LONGANI.  BOVILLEN 
SES.  DECVRIONES  OB  ME 
RITA.  EIVS.  L.  D.  D.  D 


P.  SVFENATI.  P.  F. 

PAL.  SEVERO.  SEMPRO 
NIANO.  DECVRIALI 
SCRIBARVM.  AEDILIVM.  CVRV 
LIVM.  FRETRIACO.  NEAPOLL  EV 
NOSTIDON.  DECVRIONL  ET 

S.A  eRdoti.  apolli 

NIS.  AL3ANL  LONGA 
NI.  BOVILLEN  SES.  DE 
CVRIONES.  OB.  MERI- 
TA. SVFENATIS.  HER 
METIS.  PATRIS.  EIVS 
L.  D.  D.  D. 

P.  SVFENATI.  P.  F.  --  -- 
MYRONI. 

EQyiTI.  ROMANO.  DEC  - - - 


A 
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ALL  SCR1BARVM.  AED--- 
CVRVLIVM.  LVPERCO 
TI.  LAVINATI.  FRETRIAC  - * 

APOLI.  ANTINOITON  - - - 
NOSTIDON.  DECVR  - - - 
SiT  VIRO.  ALBANI  - - r 
GANI.  BOVILLEN:- 
MVNICIPES.  OB. 

EIUS.  - - - - 

T f * v r~  y 1 f 

An  Extras  of  the  Letter  of  Dr.  Voffms  to  Mr.  luflel 
upon  the  Sub;e&  of  this  Infcription. 

— - — Bene  nofti  cUffem  Mgyptittcam  five  Cataplum  Alex andr i- 
num  antequam  portus  OJli a ejfet  exftrucl  us?  fwgulis  Annis  appu* 
liffe  Puteolos , unde  demum frumentum  Romam  defer  eb  at  ur.Pof* 
qttam  vero  Auguftus,  dr  Clan  dins  C fares  dr  poftea  Nero  Ofti* 
az portum  aperuerunt,  jam  annona  non  tantum  Puteolos  fed  dr 
longe  maxima  fui  parte  Oftiam  appetbat.  Qonftat  mtem  tempore 
Tiber ii  pulfos  Romafmffe  Judxosdr  JPgyptios  • unde  factum 
ejl  ut  abOfii a per  agrum  Laurent em  deport aretur  frumentum 
Arid  am  et  Alham  longam  ttfqae  ad  Bov  Was , ad  decimum  nempe  ab 
Urbe  Lapidem  nequ'e  enim  longuis  progredi  -pet mitt eh at ur.  A 
Bov  tills  enim  Romam  per  Inflit  ores  Romanos  def Web  atm , neque 
enim  ALgyptiis  out  Judais  m Vrbes  habit  are  ant  horrea  habere 
erat  licit um.  Menf or  tbits  vero  & Venditorihus  fr  amend  Oft*- 
dr  pafftm  alibi  prafmjfe  Decur  tones  & hoc  quoque  ex  jure  con  ft  at 
Hied  vero  omnibus  tftis  minoribus  Decunombus,  qui  in  fwgulis  locis 
dp  vrbibus frumend  cur  am  haberent 7pr#f niff e album  De  curio- 
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nemy  qiti  vkem  Pr&feBi  Annona  obiret7  & in  omnibus  if  is  inftr 
norum  Decurionmn  Colie  gits  primxtn  teneret  kcumy  id  maniff e 
ex  hac  patet  Infcriptione,  ubt  minor  es  Dc  cur  tones  Rovillam  ho- 
nor em  faciunt  Eqmti  Romano  & PaUtino,  qtd  Decurio  fen 
Curtails  & Fretriacus  in  omnibus  effet  locis  & ur  bibus y a quibus 
& per  quas  Annona  Mgyptiaca  Romam  devchebatur.  Deeur tones 
Vttro  promotes  fuiffe  ad  honor 'em  Sacerdotny  it  a ut  ft  mid  Diamines , 
Lupercf  Epflones  Jovis7  f?  Par  aft  ti  fierent  Apollinis  , & hoc' 
quoq,  mult  is  con  fat  exemplis . Omne  veto  dubium  tollit , quod  in 
hue  Infer iptioneeqites  die  Romam s vocetur.  Antimiton  & Eu- 
npflidon  Deeur io.  Antinoi  enim  urhs  pracipua  turn  temporis  Ab- 
gypti  fuperioris  erat  Civ  it. as,  unde  per  mult  as  f off  as  frmtentnm 
defer  eh  at  ur  ad  Mareotin  lacum,  fui  ad  Eunofli  port  urn  exit  in 
Mare.  A l hoc  port u diBi  Eu  nofid a cur  at  ores  frumenti  Adgyp- 
tiaci ; unde  de mum  confeBus  deus  Eunofus  rei  frame nt arm  In - 
fpeBor,  qui  huic  prnfderet portui. 

Several  ObfervatioBs  of  the  Eclipfe  of  Jupiter  by 
the  Moon  on  March  the  %ith.  i6SS.  St. Vet.  where- 
of fome  account  has  already  been  given  inTrant 
aftion  No.  1 8 1 . 

I He  moft  accurate  Obfervation  of  this  Eclipfe  we  have 
received,  is  that  of  Mr.  Cafjini,  made  in  the  Royal 
rvatory  at  Paris3  publifhed  in  the  Journal  des  Scavans 
of  the  loth  of  June  larf,  the  fubftance  whereof  is  as  follows. 

April  loth.  St,  N.  Vefperi  Mr.  Cajfini,  affifted  by  other  A- 
ftronomers,  attended  upon  this  Qccultation  withTelefcopes 
of  2 1 and  70  foot,  while  one  was  deputed  to  take  the  Alti- 
tudes of  % to  verifie  the  time. 

At  gh,  31  m.  6 fee.  % was  in  a perpendicular  falling  on  the 
Limb  of  the  > over  againft  the  Northern  Part  of  the  fpot 
Grimaldi  ( Mareotis ) near  to  Riccioli  ( fag.  Mir  is  ) and 
was  diflant  from  the  Limb  about  four  times  as  much  as  the 
faid  fpot. 
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21  fe,  % touched  the  circumference  of  >,  which 
'undulated  by  reafon  of  the  Vapours  near  the  Horizon. 

9.  41.  2c.  he  quite  disappeared  in  the  inequalities  of  the 
> s Limb,  the  total  Immerfion  might  be  fomeieconds  later. 

So  the  central  immerfion  was  at  gh.  4 6m.  51 fee. 

^ % entred  over  againft  that  part  of  Grimaldi  next  Riccioli . 
The  Vapeurs  of  the  Horizon  hindered  the  Obfervation  of 
the  Immerfions  of  the  Satellites,  but  not  their  Emerfions. 
for 

At  left.  2,0m.  2.Jec.  the  outermoft  Satellite  which  prece- 
ded t , appeared  over  againft  the  middle  of  the  Cafpian  Spot 
{pal.  Maoris)  through  which  the  fedion  of  Light  and  Dark- 
nefs  pafied,  and  made  nearly  an  equilateral  Triangle  with 
the  Extremities  of  that  fpot. 

At  10 h.  4 om.  24 fee.  the  firft  Limb  of  % began  to  come 
out  of  the  dark  fide  of  the  > , over  againft  the  North  part  of 
the  Cafpian  fpot,  about  CIeomedes,(W  monte s Riphdos ) 

At  1 oh.  40m.  ^6 fee.  the  center  of .%  did  emerge.  It  was 
difficult  to  diftinguifti  the  moment  when  %s  disk  was  fully 
clear,  but  at  left.  41  m.  7,6 fee.  the  Eclipfe  was  certainly 
paft. 

At  the  Emerfion  of  the  Center,  the  Altitude  of  % was  i 
nd.  31  m. 

At  ich.  42m.  49/  the fecond  Satellite,  being  the  neareft  of  I 
■the  three  that  followed  the  Planet,  emerged. 

At  \ch.  4^m.  if.  the  inner mojl  Satellite,  being  near  its 
great  eft  Elongation,  emerged. 

At  1 oh.  50^.40/  the  third  OYfenextimus  Sate  lies,  being 
likemfe  near  its  great  eft  Elongation^  began  to  appear  over  a- 
gainft  the  Northern  Edge  of  the  Cafpian  Spot. 

At  1 \h.  4 s:?n.  the  Diameter  of  the  > was  32  m . 2 7/  and.J 
■ according  to  the  cahulus  of  Mr.  Caffini , her  parallax  was : 
6 ! min. 

Together  with  this  Obfervation  is  joyned  that  of  ft.  P. 
Bonfa. made  at  Avignon  who  obferved  the  central  immerfion 
at  gh.  42 m.  ip/,  and  the  central  Emerfion  at  1 oh.  4 gm.  2 ':f. 1 
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over  again#  the  Southern  part  of  the  Cafpian  Spot. 

The  fa  me  P.  Bonfa  has  ahb  oblerved  at  Avignon  the  other 
Ecliple  of  the  fame  Planet,  April  2% tb.fi.  vet  Mane.  The  Itn- 
merlion  of  the  Center  hapned  at  $h.  Mm.  23/’  on  theEaft 
fide  of  the  Spot  Xenophanes.  The  Emerlion  was  at  4 h.  28m. 
2 ;/.  between  Seneca  and  Berofus , according  to  Riccioli , or 
ad  monte s Alanos  Hevelii , a little  to  the  Northward  of  the 
Palus  Maoris.  This  occulta tion  could  not  be  oblerved  at 
Paris  by  realon  of  Clouds. 

Another  printed  Paper  about  the  Ecliple  of  March  3 ith'is 
fince  come  to  hand  from  N Orenburg,  where  it  was  oblerved 
part,  by  Mr.  I.  lac  Zimmerman,  and  by  Mr.  Wurt&elbauer , 
the  lubftance  of  whofe  Obfervations  is  as  follows. 

At  10 h.  19m.  56/.  Mr.  ZJnsmerman  oblerved  the  fil'd: 
contad  of  the  Limbs  of  % and  the  > , and  at  10  h.  20  m.  47 f 
% was  all  eclipfed. 

At  1 ih.  2 dm.  51/.  % was  wholly  clear  from  the  Ecliple. 

The  Immerfion  was  about  the  117th , the  Emerlion  at  the 
$ 2 t th.  Degree  of  the  Limb,  in  the  Chart  of  Hevelius. 

At  1 1 km  31  m.  o6fi.  the  third  Satellite  of  % emerged . Thele 
times  were  collected  from  the  Culminations  of  fixt  Stars, and 
the  Vibrations  of  a Pendulum. 

The  delation  of  the  other  Oblerver  Mr.  Wurt&dbauer  is 
to  this  purpofe. 

At  \oh.  2omrijof.  % applyed  to  the  Limb  of  the  > , over 
again#  the  loca  paludofa  Infula  Qircinna. 

At  1 ch.  22 m.  oof  he  appeared  about  half  eclipled. 

At  1 oh.  22m.  3c f.  he  was  wholly  hid. 

At  11  h.  19m.  4c /.  % began  to  Emerge. 

At  11  h.  2 1 m.  zof.  he  was  quite  free  from  the  interpofiti- 
on  of  the  > . The  point  of  the  Emerlion  was  lomewhat  to 
the  North  of  th e Palos  Maoris. 

No  Spot  in  the  > was  lo  near  the  apparent  magnitude  of 
%_s  disk  as  the  Infula  Beshicus  Hevelii. 

At  1 1 h.  40 m.  oof.  the  Altitude  of  Procyon  was  8gr.  37 m, 
whence  the  Pendulum  Clock,  which  had  been  fet  by  Alt# 

Y tudes 


tudes  of  the  © the  afternoon  preceding,  may  be  exami- 
ned. 

The  Account  we  have  but  now  lately  received  from  rhe 
famous  Mr.  Hevelius  from  Dmtbkk , of  thefe  fame  Eclipfes, 
is  contained  in  this  following  Difcourfe  addrelfed  in  a Let-  ' 
ter  from  the  Oblerver  to  the  R.  Satiety. 

Occultatio  Joz>is  Anno  1686,  die  10  April,  ft.  n.  vefpe- 
/ ri,  obfervata  Gedani  a Joh.  Hevelio. 

AD  hanc  Obfervationem  fumma  alacritate  accefli,  non 
obftarite  invaletudine  mea,  cum  Coelum  fere  undeq; 
effet  ferenum,  nifi  quod  circa  Horizontem,  ubi  Luna  atq; 
Jupiter  exoriri  dcbebant,  vapores  quidarn  atq;  nubeculss  ex- 
ifterent.  Inprimis  Cx  eo  maximopere  fui  excitatus,  quod  hu- 
jus  generis  Obfervationes,  Occultationes  nempe  Jovis  ad- 
modum  raro  contingant,  led  adhuc  rarius  ex  voto  obler- 
ventur.  Me  quod  attinet,  fcias,  mi  LeHor,  etiamfi  huc- 
ulq;  per  56  annos  Rebus  -Cosleftibus  pro  meo  modulo  0- 
peram  dederim,  atq;  nullam  Obfervationem  alicujus  mo- 
menti,  ( ablit  gloriola  ) lubens  negfexer-im,  haud  feiiciorem 
fuifTe  quara  quod  in  htmc  ulq;  diem  ipatio  50  circiter  anno- 
rum,  non  nifi  tres  tales  jovis  Eclipfes  rite  deprehendere  St 
annotate  potuerim utpote  primam  Anno  1646,  die  24  De- 
cemb.  vefperi,  fed  tantummodo  ejus  finem  .*  fecundam,  An- 
no 1679,  die  5 Ju'nit  ante  meridiem  de  die,  quo  tempore 
res  omnis  felicius  fuccellit ; tertiam  hoc  Anno  Cur  rente  1 f 86 
die  10  April,  veiperi. 

Quam  Obfervationem,  mi  Aftrophile,  prout  peragi  potu- 
it,  a me  nunc  benevole  accipias,  rogo.  Qu  e vero  obtenta, 
atq;  annotata  fuerunt,  ex  fublequente  Tabella  8cOblervati-  . 
onis  Typo  patebunt.  Omnium  primo  ncnnuUas  Altitudi- 
nes  Solis,  St  Ar&uri  Quadrante  lingula  minuta  common- 
ftrante  oblervavi , ad  corrigendum  Horologium  ambulato- 
rium  aliquanto  tardius  incedens.  Deinde,  exoriente  atq;  ex 

nu- 
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nubeculis  circa  Horizontem  vagabundis  erumpente  Luna  ac 
Jove,  nonnullas  Diftantias  a limbo  Lunas  orientali  cepi,  ea 
ratione,  qua  turn  licuit  meliori.  Inter  alia  autem  notan- 
dum  occurrit,  quod  hsecce  Occultatio  non  Luna omaino  ex- 
iftente  plena,  led  altera  die  circiter  poll  ipfum  Plenilunium 
vefperi  accident ; Sc  quidem  eodem  tempore  ( quod  per  mi- 
rum  fane  accidie,  Sc  eib  cafus,  qualis  liaud  facile  unquam 
contlnget)  eademq;  facie,  ut  ilia  Occultatio  Anni  1646 
die  2 4:  Decemb.  velperi  viia  eft;  quo  tempore  Luna  jam  ad 
biduum  pariter  decreverat,  Sc  finedubiocandem  Librationem 
etiam  exhibuitr,  quam  in  hac  noftra  ultima  Obfervatione. 
Nam  SeAio  Luminis  atq;  umbras  plane  fuit  eadem,  Sc  per 
eafdem  maculas  tranfiit  ( quod  fatis  admirari  nequeo  ) ni- 
mirum  ad  Lacum  Hyperboreum  majorem  Sc  minorem,  turn 
ad  montes  Riphseos,  per  paludem  Mas  otidem,  per  Lacum 
majorem  maris  Cafpii,  Sc  finum  ejus  inferiorem  ad  Montem 
Nerofum. 

E contrario,  Jovis  Occultatio  Anno  1679  a me  habita, 
plane  extitit  diverfa,  fiquidem  ilia  non  circa  Plenilunium,  fed 
Novilunium  accidit,  tertia  circiter  die  ante  ConjunAionem 
ipfam,  adeo  ut  phafis  tantummodo  parvula  decrefcens  con- 
fpedta  iitjinftar  Phafeos  meae  Lunas  cornutas  decrefcentis,  fub 
Numero  3 7,  in  mea  Selenographia , pag.  402  confpicuas . 
tranfibat  enim  per  finum  Apollims,  per  loca  paludola  Infulas 
Cercinnss,  Mare  Syrticum,  Montem  CataraAes,  & partem 
inferiorem  Sin.  Sirbonis,  montcmq;  Lion : prout  ex  ipfb 
fchetnate  diAae  Occultatiunis  An.  1679,  in  Anno  meo  Cli- 
maAerico^. 3 8.  clare  liquet. 

Poftquam  itaq; initio,  ut  iupra  dicebam, nonnullas  Diftantias 
Jovis  a limbo  Lunas  Orientali  ceperam,  atq;  Jupiter  magis 
magifq;  Lun  - appropinquaret,  omni  diligentia  invigil’avi, 
ut  non.  iblum  quarn  accuratifiirne  ipfum  momentum  tem- 
poris  annotarem,  quando  Jupiter  prius  Limbo  fiio  oceidu- 
o limbum  Lunas  orientalem  attingeret,  fed  etiam  quando 
dimidius,  nec  non  quando  omnino  torus  eftet  teAus.  Hasc 
eternal  re Ae  fcire  Aftronomfs  plurimum  intereft ; praefer- 
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tim,  cum  a nemine  Obfervatorum  hucufq;  nondum,  quan- 
tum iciem,  adhuc  fit  deprehenfa.  An  in  hac  Obfervatione 
a quopiam  Tint  annptata,  adhuc  me  latet ; tempus  tamen 
docebit. 

Me  quod  attinet,'haec  omnia  ex  voto  obtinui,  non  folum 
circa  imtium,  fed  etiam  circa  finem  hujus  Occultationis,  fie 
ut  ipfum  momentum  temporis  rurfiis  primse  apparitionis 
Jovis  occafum  verfus,  ad  Sebtionem  Luminis  8c  Umbrae, nec 
non  cum  dimiaius,  ut  8c  totus  appareret , exactiflime  de- 
prehendere  potuerim.  His  acquifitis  Diametrum  Lunte 
optimo  Micrometro,  atq;  Telefcopio  duodebim  circiter  pe- 
dum inveftigavi,  pariter  unam  aut  alteram  Jovis  Diftanti- 
am  a confinio  Lucis  8c  umbrae,  a parte  fcilicet  Lunse  occi- 
dentali,  pro  majori  confirmatione  reliquarum  Obfervatio- 
num,  ficuti  ex  annexa  Tabella  atq;  Obfervationis  Typo  e- 
Iucet;  quae  praemittenda  effe  duxi,  antequam  ad  alia  non- 
nulla  bene  notanda  me  conferam. 


Echpfis  Jovis  Obfervata  G E D A IN  I ajoh.  He<veho\ 
Anno  .Mr*  Chrift.  \6%6.  die  io  April  Vefp.  fl.n. 


Horologi. 
ambulator . 

H.  M.  S. 

- 

Aititudines 
Qmdrante 
capt<e . 
Gr.M.  "S. 

7 empus  ex 
A l thud,  cor 
rectum. 

h.  m:”s. 

5 io  io 
5 12  30 

5 17  4 

5 5C 

Altitudo  Solis. 
Altitudo  Solis. 
Altitudo  Solis. 
Altitudo  Solis. 

l3  47  0 

1328  c 

12  41  C 

11  46  r 

5 11  43 

5 *3  55 

5 } 9 21 

5 25  42 

8 7 1 

81115 
8 15  1 

Altitudo  Arbturi. 
Altitudo  Arcturi. 
Altitudo  Ar&uri. 

29  55  c 

30  32  0 

30  59  c 

8 12  5 c 

0 17  * 

0 20  51 

| Luna  oritur  circit. 

9 44  50  Jupiter  ob  nubes  8c  vapores  citiushaud 
| confpeclus  ; diftabat  turn  ab  Ins.  Cer- 
cinna  43  circit.  miiiut. 

9 24  <o 
9 $ 2 5c 

- _ Jovis 


\ 
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H.  M.  S. 

|H.  M.  S. 

IO  21  30 
IO  40  35 

Jovis  diftantia  erat  tanta,  quanta  diftan* 
tia  M.  Sinai  aPalude  Maraeotide. 

Jovis  diftantia  erat  fereaequalis  diftantia^ 
inter  M.  Aitnam  8c  M.  Porphyritem.  | 

IO  31  30 

10  51  5 

IO  51  30 

10  56  9 

1 0 56  54 
10  57  39 

Jovis  limbus  a > limbo  diftabat  tantoin- 
terflitio,quanto  Pal.Maraotis  a limbo  > 
% limbo  fuo  tangere  incipiebat  Lunae 
limbum,  atq;  lie  initium  Occultationis 
Dimidius  Jupiter  occultabatur.  (accidit. 
Totus  Jupiter  omnino  a > tectus. 

11  2 0 

n 7 9 

xi  7 54 
ir  8 39 

u 8 31 

Occultatio  Comitis  Jovis  ultimi  adM, 
Alabaftrinum  accidit. 

Duo  tantummodo  Comites  a parte  ori- 
entali  coni  pact  i funt. 

7 

u 15  44 
1119  0 

11  21  37 

1 1 24  57 

Altitudo  Lyrae. 

Infula  Besbicus  Sc  Rhodus  re 
periebantur  Tub  eodem  per- 
pendiculofid  quod  ad  5 5gr. 
ci  c.  a Linea  > vertical!  re  - 
Altitudo  Lyra?,  (movebatur. 
Altitudo  Lyras. 

32  59  0 

33  5o  0 

34  24  0 

11  26.  0 

ii  32  15 
T ! 3 6 24 

it  58  15 

11  39  0 
11  19  45 

j* 

Emerfionis  initium  Jovis. 
j Dimidius  Jupiter  emergebat. 

Totus  J upiter  apparebat . 

Diameter  Lunse  Micrometro  obfervata 

erat  rf. 

II  49  15 
II  50  O 
II  50  45 

ii  1 

Diitantia  Jovis  a confinio  Lucis  &:  Um- 
brae > erat  aequalis  diftantise  M.  JEtnx 
a M.  Porphyrite. 

12  5 40 

II  57  20 

Diftan  tia  Jovis  a confinio  Lucis  8c  Um- 
brae elongabatur  intervallo  inter  Iniii- 
iam  Besbic.  8c  M.  Aknam.  Et  comes 
% remotiffimus  a Jove  tantum  aberat, 
quantum  ipfe  comes  a ditto  confinio 
Lucis. 

1 2 9 20' 

12  6 9 

12  9 18 

12  13  70 

Altitudo  Lyrte. 

Eadem  Altitudo  denuo. 
Altitudo  Luna5. 

40  19  0 
40  4 6 0 
1615  c 

12  l8  39 
12  21  49 
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Prlmo  liquidum  eft  ex  ipfa  Obfervatione  Sc  occultationis 
Schemate,  quod  orbita,  feu  Linea  Jovis  itineraria,  per  Mon- 
tern  Alabaftrinum,  per  M.  Chrifti,  M.  Carpathes,  infra 
M.  Macrocemnios,  Sc  per  Lacum  Hyperborium  inferiorem 
inceilerit.  Secundo,  quod  Infula  Besbica  8c  Infula  Rbo- 
dus  fub  uno  eodemq;  perpendiculo,  tempore  occultationis, 
hora  circiter  i m.  30  extiterit ; fic  ut  35  gradus  Luna;  limbi 
culminaverit.  Intravit  itaq;  Jupiter  limbum  Lunse  illu-  * 
minatum  circa  61  gradum,  a linea  fcilicet  perpendiculari 
Nonageftmi  atq;  pundto  Zenith,  ortura  verfus;  exivit  ve- 
to circa  3 1 gradum  a didfta  linea  perpendiculari  Nonageft- 
mi  occafum  verfus,  ad  limbum  Lunae  obfcuratum.  Proin- 
de  Linea  Jovis  itineraria  fuit  fubtenfa  104  fere  graduum, 
attenta  videlicet  parte  Lunae  Boreali. 

Prseterea  etiam  maxime  notatu  dignum,  quod  ex  hac  ob- 
fervatione Diametrum  Jovis  exquifite  elicere  potuerim,  Sc 
quidem  hac  ratione  : cognita  nimirum  tota  durations  Qc- 
cultationis  A'lm.  6f.  atq;  data  fimul Diametro  Lunari  31  m>, 
protinus  innotefcit,  ex  ilia  temporis  mora,  cum  fcilicet  Ju- 
piter limbo  fuoprimum  Luna;  limbum  attingeret,  &cum 
totus  occultaretur  ( id  quod  fadtum  eft  fpatio  temporis 
) Diameter  Jovis  51  m.  42/. 

Et  tantae  Magnitudinis  extitit  etiam  Diameter  Jovis  50 
circiter  fecund,  quoties  illam  per  maculas  Lunae  dimenfus 
fum ; uti  ex  parte  fecunda  Machine  noftrae  ccelefttis  fiio 
loco  patet.  Quod  autem  Anno  1679.  die  5 Jun.  cum  ft- 
milem  Jovis  Eclipfim  obfervarem,  longe  ea  extiterit  minor, 
nimirum  tantum  30 m.  53/.  Idexeo  evenilTe  puto , muod 
Obfervatio  ilia,  tempore  diurno,  fplendente  Sole  fuent  ob- 
fervata  • quo  radii  Stellarum  8c  Planetarum  adventitii  ma- 
gis  a Luce  Solis  abfterguntur,  quam  tempore  nocturno, 
nodte  obfcura.  Quod  ft  autem  quaeras,  quamnam  Dia- 
metrum apparentem  veriorem  exiftimem  l fcias  illam,  quam 
Anno  1679,  5 Jumdedie,  foie  fplendente  obfervavi.  Non 
quidem  exeo  quod  non  seque  diligenter  banc  quam  illam 
deterininaverim  ; fed  quod  tempore  nodturno,  radii  adven- 
/ ' - titii 
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titii  magis  obftent,  iicuti  diximus,  quam  tempore  diiirno. 
An  veto;  recte  Judicium  meum  expono,  fufcu'rae  Obfervatio- 
nes,  dummodo  accuratiflime  peragentur,  docebunt. 

Poftremo  Corolla'll  loco,  adhuc  adjiciam  Tabellam,  cab 
culum  liujus  occultationis  jo  vis,  ex  diverforum  Au&orum, 
videlicet  Keppleri,  Lansbergii,  Bullialdi,  Aiccioli  8c  Wingli 
Tabulis  exhibentem ; ut  fub  uno  ftatim  intuitu  qnili'bet 
liabcat  in  quantum  ab  ipfa  Obfervatione  8c  ipfo  coslo  die- 
tx  Tabular  diicedunt.  Invenies  non  tantura  in  plurimis 
integ, . ; Muiutis,  fed  ad  femihoram,  imo  integram  nonnub 
las  a,  vero  exor bitar e p fie.  ut  Rerum  Coeleftium  Cultures 
abunde  acftmc  habeant,  quod  quasrant,  caftigant. 

Calculus,  ad  Hori%ontem  Gedanenjem. 


Gedam. 

Ex 

Qhferv. 

Ex 

Kjple . 

Ex 

Lanfb, 

Ex 

Bum: 

Ex 

Riccio. 

Ex  Wins  to 

H. 

M. 

5. 

H. 

M. 

S. 

a 

M. 

S. 

%' 

M. 

S, 

h: 

M. 

S. 

H. 

M. 

S. 

Intit  vm.  • 

ii. 

7 

9 

10 

5 

12 

*5 

ii 

10 

3d 

21 

10 

47 

9 

10 

18 

4 

ii. 

8 

",  - 

1 0 

54 

: in 

s 2 

1 8 

46 

7. pi 

40 

41 

i.O 

49 

41 

10 

18 

8 

Emer/k. 

. .. 

1 1: 

49 

15 

u 

17 

45 

3 

1 

26 

1 1 

21 

41 

ll 

47 

13 

11 

23 

20 

Sims, 

i 

5° 

45 

i ? 

_ig_ 

iz 

E 

4 

■47 

i 1 

k. 

24 

' 3 

II. 

49 

45 

11 

23 

24 

Dm  at  to . 

o 

42 

6 

0 

52 

0 

2 2 

O 

45 

42 

1 

2 

36 

1 

5 

2C 

Semid.  . > . 

o 

T C* 

1 J 

3OJO 

*16 

1 2 

0 

1 7 

t*. 

\2 

O 

.1 6 

52 

0 

1 6 

1 3 

0 

16 

32 

Quibus  ' iinio , 8c  Te,  Benign  e Aftrophile,  bene  valere 
jubeo,  pagans,  ut  qualem  qualem  hancce  Obfervatiunculam 
v boni  coni  bias,  donee  quaedam  praeftantiord  in  Lucem  pro- 
deant. 8cc* 


PRiufquam  hafee  literas  obfignatem,  in  maims  meas  ineb 
derunt paucula  ilia,  qux  de  conjunct  ione  Lite  8c  Jo- 
vis  pofterion,  die  8 Maj.  St.  A 7.  mane,  a me  fuerunt  anno- 
tata.  Jdcirco  8c,  ea  volui,  licet  nullius  fmt  ponderis,,  vobis 
communicare*  prb 


Prirao,  obfervata  eft  Altitudo  Ardturi,  pro  corrigendo 
tempore ; deinde  JquafHam  Diftantias  determinavi,  ea  in- 
tentione,  me  forte  adhuc  polfe,  ante  ipfiim  ©ccaftim  horum 
fiderum,  minimum,  initium  Occultationis  deprehendere ; 
fed  fpe  fruftratus  fum.  Nam  citius  circa  Horizontem  8c  Lu- 
nam  8c  Jovem  Nubecula  exceperunt,  atqj  paulo  poff  obi- 
tus  horum  Planetarum  omninoincidit. 


Secm.Horo 
log  ambul. 

Occultatio  Jovis  qux  accidere  debuit 
Dantilci  Anno  1686.  die  8 Maji. 
St.  N.  mane. 

Temp  us 
Corveff. 

H.  M.  S. 

1 & /. 

H.  M.  S. 

3 23  20 
3 24 

Altitudo  Areturi.  U31  16  0 

Eadem  Altitudo.  jj^i  40 

3 20  12 
5 21  33 
3 41  30 

! 4+  3° 

Jupiter  a limbo  > diftabat  majori  ad- 
huc intervallo  quam  M.  Sinai  a M. 
Mt  na. 

5 47  0 

Jovis  diftantia  erat  tanta,  quanta  M. 
Porphyritidis  a Byzantio. 

3 44  0 
3 4 9 ° 

3 56  C 

3 I2  ° 
1 59  0 

Jovis  a limbo  Lun.v  diftantia  erat  aequa- 
Tis  diffantiae  Infuhe  Sardinia  8c  Paludis 
Maraeotidis.  ,ff 

Jupiter  a limbo  Lunas  paulo  plus  difta- 
bac  quam  Pal.  Maraotis  ab  yfctna. 

4 16  40 

Diftantia  Jovis  a limbo  Luna  aquaba- 
tur  fere  Diftantiae  M.  Porphyritidis  ab 
Infula  Cercinna. 

Planetarum  Occafus  fadtus  eft. 

4 13  40 

4t 

4 17  0 

Adeo  ut  nihil  quicquam  de  ipfa  Occultatione  nobis  hie,  Ge- 
dani  in  conlpedtum  venerit ; quibus  valete  iterum  ite- 
rumq;  quam  feliciflime. 


JOHANNES  HEVEUVS. . 
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An  account  of  a Book.  Methods  Vigurarum  Uneis  rectis  & 
curvis  comprehenfarum  quadratures  deter  min  andi  Au&hore 
J.  Craige.  4to.  Londini  1685.  ..  i 

TH  E -great  ufe  of  drawing  the  Tangents  of  Curve 
Lines,  has  made  the  moft  famous  amongft  the  Mo- 
dern Mathematicians  endeavour  to  find  out  General  Me* 
thods  of  finding  the  Tangents  of  Curve  Lines,  as  may  be 
feen  from  the  feveral  ways  invented  by  Des  Cartes , Monfeur 
Per  mat, <S  ufi  is,  Dr.  Barrow , Dr.  Willis , Tfchurnehuys , and  Letb- 
nitms ; But  as  yet  none  has  attempted  to  invert  this  pro- 
blem* generally,  that  is,  having  the  Tangent  to  find  the 
Curve  Line  whole  tangent  it  is.  Therefore  the  Author  of 
this  Treatife  perceiving  that  the  doing  of  this  would  give  a 
General  Method  of  determinating  the  Quadrature  of  any 
Curvilinear  fpace,  has  laid  down  a rule  for  inverting  Sluftus 
his  method  mentioned  in  the  Philo  fophick  Tranf act  ions  Num . 
90.  He  has  illuftrated  his  Method  of  Quadratures  by  feve- 
ral Figures  which  have  been  already  confidered  by  Geome- 
ters. As  for  the  Circle  & Hyperbola,  he  alferts  that  their 
indefinite  Quadratures  are  impollible,  and  therfore  in  thefe 
8c  fuch  like  cafes,  he  expreffes  the  Area  by  an  infinite  Series, 
which  is  eafily  done  by  his  Method,  except  the  Series  con- 
dift  of  irrational  termes,  for  in  thefe  he  has  recourle  to  Leib- 
nit  ins  Ifis  method  of  finding  ^ Tangents,  where  the  Calcula- 
tion will  be  more  tedious.  By  his  reldlving  the  Area  of  the 
Hyperbola  into  an  infinite  leries,  he.  comes  to  the  fame  ex- 
preifion  with  that  of  N.  Mercator : And  in  meafuring  the 
Zone  of  a Circle,  his  expreflion  falls  in  with  that  invented 
•,by  Mt<i;W  Newton,  as,  Mx. 'David  Gregory  relates  in  his 
Treatise.  He  has  fubjoyiied  a Method  of  meafuring  the 
Curve  Superficies  made  by  the  rotation  of  any  Cur  ve  upon 
its  A is’,  with  a final!  Animadverfion  on  the  Method  of 
Quadr apices , pubhfhed  in  the  Acta  Lipficnfia  Eruditorum  of 
October , 168:. 

•Since  the  Publication  of  this  Treatife , the  Authour  is  pleafed 
to  make  the  following  Addition . 

Z Addi- 
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Additio  ad  Mediodum  Figurarum  Quadraturas  De- 
terminandi.  Autore  Johanne  Craige. 

QVoniam  omnium  Figurarum  Quadrature  ex  per  fee  fa  nofir  i 
primi  problematis  Solutions  determtnantur ? propterea  utile 
judicabam  nonnulU  adder  e , qua  folutionem  me  am  non  modo 
plenius  illujlrant  fed  omnino  perficiunt  : non  adeo  tamen  funt  ob- 
feura , quin  facile  quifquam  in  ifiiusmodi  rebus  verfatus^  ex  Us 
qua jam  expofui, , omnia  fupplere  pojfit.  Problema  fic  fe  habet.  Da- 
ta expreffione  Analytic  a line e inter  or  din  at  am  & Curve  perpen- 
dicularem  defignata 9 Invenire  nquationem  naturam  illirn  Curve 
definientem.  Hoc  problema  tres  cafus  includit.  i . Cum  expref- 
fio  ifiius  line#  tails  eft,  quails  a vulgar ibus  tangentium  Methods s 
exhibetur.  2.  Cum  'ad  fimpliciorem  reducitur,  facta  divifione 
numerators  & denominator is  per  communem  ftmplicem  divifo- 
rem.  3.  Cum  expreffio  fit fimplici/fma^  dividendo  per  diviforem 
compofitum.  Duos  pr tores  cafus  Regula,  prout  earn  explicuiy  uni - 
verfaliter  comprekendit ; fuperefi  tantum  ut  ofiendam  quo  pacto 
tertium  pariter  cafnm  comprehendat . 

Pofiquam  expreffio  data  per  y mult  ip  lie  at  ur,  apponantur  om - 
nes  termini  qui  fub  maximo  continentur  ( Terminorum  magni- 
tudinem  e dimenfionibus  quant  it  at  is  y menfurans  ) & connect  antur 
figno  affirmativo  vel  negativoy  prout  libuerit\  adequentur  omnes 
illi  termini  ( prius  in  coefficients s incognitas  multiplicati  ) Qua- 
drato  quant  it  at  is  per  X defignat#:  eritep. ; inde  refultans  nquatio 
qua fit  a , vel  quafitam  includet ; & det  er min at  iones  coefficient turn 
terminos  aquationem  confiituentes  a reliquis  difiinguent . 

Sit 


& Curv#  ACE  froprietas 

v."V-; A 


Sit  in  appoffto  Jchemate  abfoijfa  AM~y,  ordinaU  MGr#, 

■ slfe- & wvemenda  G$ 

quadratura  Are#  a limit  redtis&illa 
Curve  comprehenf#.  Qu#renda  eft  alia 
Curve  A G H,  in  qua  P 

ya__ y.H  Yj}-z=z  • ubi  V G Curv# 

p2 

~qu#ft#  perpendicular emy  & MG=x 
ittius  ok di net am  denoted.  Cumq;  h#c 
exprejjio  line#  PM  in  y fnultiplicata 
coniine  at  [ext am  quant  it  at  is  y dimen - 
fionem,  ideo  appono  omnes  terminos fub 
ilia  [ext  it  dimenfione  conientosfunde  refulians  #quatio  eft. 
na6^ma:5y-f'la4y2“j:  lia  y 3-f~ka  2 y 4+gay  6 . 

— - ^ 

Ex  hac  #quatione  invenio  valorem  Line#  P M.  quern  comp  a- 
ro  cum  valor e data,  unde 

p M „ mag-f  2la4y-f  3ha?y2-f4ka2y3+lgay4-f  6fy<j 

4pVna6^ma5  y+la4y  2-f-lia^  y j^ka2  y4-j-gay  fy  6. 

£3  &Signa  radicaliay  & deter - 

mineniur  cdefficientes  n,m,  1 &C:  in  prob:  2 tractates  noft 

tri)  reject  is  iis.quarum  determinationes  abjurdum  involvunt : efc 
c#ter#3  in  .quft us  nihil  tale  contingit,  #quationemconftituenf , «5fc" 

w exemplo  propofitoy  erit  f ==-—•  k=—  1= ~~  n=-~  fed  dum  g 

determine^  invenio  2<\og=:i  44%,  quod  abfurdum  involvit',  & ftc 
pro  h comparatio  eriti6h^=zi6h  unde  nullus  illius  valor  ^ & pro  m 
erit  4Bm=:i44mj  quod  itidem  eft  abfurdum : quapropter  ter~ 

mini  a quantitatibus  g?  h,  ni  affeffi  ad  aquationem  non  pertine ~ 
bunt ; unde  reliqui  a liter  is  n?  1?  k,  f ajfecti  #quationem  naturam 

Curv#  deftnientem  conftituent'fc*  1 .2 

J J . 9p2 

==X4* 


. ' C »$8  3 ■ ' 

i=c4,  ^ AMC==V^^°p^±yf=^.Ex(m.  2 

.”4  : ■ op  2 ; 2 

Sit  Curv*  Line*  A C E tails  proprietas  ^ /W<f- 

nienda  fit  Quadrat  nr a fpatii  A M C.  Qturenda  eft  Qurva  AGH 

yuA  fit  PM  d^’  quoniam  hie  valor  in  y ;»#/■* 

tiplicatus  conti  net  quint  am  quant  it  at  is  y dimen fio  aem,  apponantUf 
omnes  termini  fit  ? ilia  quinta  dimenftone , & *q:ientur  qtadrato 
quantitatis  per  X defignat *\  unde  nquatio  refultans  eft. 

5a5±E94| coeff. 

dent  is  (mj  determinatio  dfurdurn  involvet , eruntq ; reliqti*^ 

6a.  t id  *6  , 1 6. r 1 6,  . 

n— — ’ 1— — ' TT’h— ' r>  d unde  *quatio  curvam 

22515  45  15  25 

qw*ftitam  definiens  eft . 

64qs  igqjyz  i6>.py?  , T*qy4  igy5 . , , 

22jp  ijp _4  5 P __JL5  P _ _2  5 P y 

A\K~  - ‘tW2  4q^yf , 4qy4 , 4ys_^x  ■ I 

i-5!>  1 5P  45P  ' I'P^ip  2 

Exem.  3.  Imeniendafit  Quadratura  fpatii  AMC,  definite 

natura  Curv*  ACE  hac  JEqmtione  z2  ~ — . Qu*ratur 

: : . v v 4y+4a  ^ 

3,2 

Curva  AGH,  />  qua  PM=:  V r—  % , Ex  pYnmiffis 

4y+%a  r JJ 

conftat  JEqmtionem  primam  foYe  E,a ; Y 2 a 47~{~ 1 ^5.5.  — 

&.'deteminationes -Co$icientiuw.  ,n=  i4,  fl.i—  32, 1=  16. 

Quihiis  fubftitmisi  erit  nquatio'  -a ^ =:  X4 

~-;.a  <y-f-4a4*  ^|;.AMC  ~ -/a  '■?  y-f-a 4.  =1x2 . 

Not  at  u digniffimum  e(l,  has  tr/s  ( ft  tit  inftnttas  alias  ) Qua- 
drat ur  as  abftijf*  AM  (ft to  y ) non  conyenire . Quondam  in  iftiys- 
' v:~  modi 
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modi  Figuris,  fimpltcififima  Are a exprejfio  huic  portioni  non  refiorr 
det:  at  t amen  Quadratura  ahfcifia  conveniens  exindie  parvo  labor e 
deducitur . Vt  in  Exem:  3 . ubi  Area  eft  Va3y-f~a4;  fiat y 
er it  Area  Va4  “ a2,  &fiubducatur  bac  ex  generally  proveniet 
Quadratura  portionis  abfciffa  rejpondentis^  fic.  V ajy  -f-  a 4. — a 2 . 
fJmam  ohfiervatiunculam  mihi  primus  fignificavit  Vir  celeberrimm 
D . jjaacus  Newton  . 

Tentetur  jam  idem  proceffus  in  Qirculo  ACE,  cujus  diameter  fit 
r,  ac proinde  Z~V ry— -y2,  Quarenda  efil  Curva  AGH  in  qua 
PM— Ary — y2=z,  fied  ex  didtis  con  feat  nquationem  primamfo- 
re  nr4-)-mr ?y 2 y 2 -(-hr  y 3 —ky 4=X4:  & fiinguU  coefficienti - 
um  deter  min  at  iones  erunt  imp  ojfiib  ties ; adeoq;  nulla  datur  Curva 
AGH  in  qua  PM^Vry — y27  ac  proinde  Circuit  Quadratura 
indcfnita  efl  impoffi 'bills.  Fieri  tamen  potefl  ut  fit  aliqua  hu- 
jufimodi  Curva  AGH,  fied  ex  earum  numero , quas  post  Cartefium 
Mecbanicas  Geometra  communiter  appellant : fied  quia  harum  ufius 
non  libenter  admittunt  Mathematici,  praftat  hujufimodi  Quadratu- 
turns  per  fieries  infinitas  exhibere* 


Benevole  LeBor 

Ob  inopiam  Typorum  Numeralium  minuficulorum , qui 
ad  defignandas  quantitatmn  potejiates fiupra  Symbola  dex- 
trorfium  apponi  Jolent,  fefiiinante  prcelo,  'Typographies 
paulo  major  ibus  ufius  eft  in  eadem  tinea  immediate  fie - 
quentibus  j ubicunqy  itaq?  ofifienderis  ag?  vet  xa,  i&c. 
cubum  vet  quadratnm , &c.  e quantitate,  cut  fiufifirgitw 
numerus , inteUigas . 
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PHILOSOPHICAL 

TRANSACTIONS. 


For  the  Month  of  0 Bober,  1 686. 


THE  CONT  E N T S. 

ifh  A Account  of  the  Qourfe  of  the  Tides  at  the  Port  of 
l\  Dublin  in  Ireland  j communicated  in  a Letter  to  the 
Publifher,from  Mr.  William  Molineux  Efy.  R.  S.  S.  with  a 
Remark  thereupon.  (2 . ) A Demonfir  at  ion  of  the  Velocity, 
wherewith  the  Air  rujbes  into  an  exhaufled  Receiver,  lately  pro- 
duced before  the  R.  Society  by  Dr.  D.Papin,  Reg.  Soc.S.  (3) 
An  Extract  of  a Letter  from  Mr.  J.  Flamfteed  Aftr.Reg.  and 
Reg.  Soc.  S.  giving  his  Calculation  of  the  Eclipfes  0/Jupiters 
Satellites , for  the  Tear  1687,  togather  with  a Table  of  the  Paral- 
laxes of  the  Orb,  and  an  Ephemcris  0/Jupiters  Geocentrick  Place 
for  the  fame  Tear  * to  which  is  added  an  Obfervation  of  the  Eclipfe 
of  the  Moon  Novemb.  30th.  1685,  made  at  Lisbon;  and  Mr. 
Flamfteed'  V own  Obfervation  of  the  Edipfe  of  Jupiter  .by  the 
Moon  on  the  3 1 th.  of  March  lafi.  Accounts  of  Books,  (1)  The 
Natural  Hfiory  of  Stafford-Shire,  By  Robert  Plot  LL.D.  pee- 
per of  the  Aihmolean  Mufa&um,  and  Profeffor  of  Chimiftry 
in  the  Vniverfiiy  of  Oxford.  (2)  Sciothericum  Telelcopicuin 
or  a new  Contrivance  of  adapting  a Telelcope  to  an  Horizontal 
Dta \,  for  obferving ' toe  Moment  of  Time  by  Day  or  Night,  by 
Will.  Maliiieux  Efq. ' JEL  S.  S.  Printed  at  Dublin,  Anno 
1 t86.  -1  to, 
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An  Account  of  the  Courfe  of  the  Aides  in  the  Fort  ^Dub- 
lin in  Ireland , communicated  in  a Letter  to  the  Pub. 
hfher,  from  William  Molineux  Efq.  R . & S.  with 
a remar  ^thereupon.  ' 

AT  the  Barr  of  Dublin , on  the  New  and  Full  Moons,  a 
6buth-dbuth-Eafl  Moon  makes  high  Water,  that  by 
at  half  an  hour  after  Ten. 

At  Rings- End  at  Three  Quarters  after  Ten. 

At  the  Cufiome-Houfe  at  Dublin  at  Eleaven. 

On  the  Quarter  Days. 

High  Water  on  the  Barr  at  five  bf  the  Clock,. 

At  Rings-End  at  a Quarter  pail  Five. 

At  the  Cuftom  Houle  half  an  hour  pair  Five. 

A Southerly  Wind  between  S.  S.  E,  and  S'.  S.  W.  blowing 
frefh  makes  it  flow  near  half  an  hour  ionger  than  it’s  ulual 
Courfe. 

N.  B.  that  this  obfervation  makes  the  Tides,  upon  die  ' 
Quarter  Moons,  come  in  later,  in  refpecl  of  the  Moons 
Southing,  than  upon  new  and;  full  Moons,  by  half  an  hour  .* 
whereas  in  the  River  of  Thames,  as  high  aslrWcw,  the 
Quarter  Moons  make  high  Water  above  an  hour  an  Quar- 
ter fooner,  in  that  refpecl,  than  the  New  and  Full ; as  may  be 
keen  by  the  accurate  Fide  Tables  of  Mr..  Flamjleed  : but  it  is 
from  hence  Evident  that  the  fame  Tables  are  not  applicable 
to  the  Sea-Ports ; where  there  is  not  the  fame  reafbn  for  the 
Anticipation  of  the  Nepe  Tides  upon  the  Quarter  Moons.  , 
The  caufe  of  this  Phenomenon  feems  to  be,  that  the  Impulfe 
of  the  Ocean  in  the  .Quarter  Moons  is  not  fo  Vigorous  as  in 
the  New  and  Full,  nor  the  Motion  of  the  Waters  fo  quick  th 
(as  is  evident  by  day  ly  experience)  whence  it  comes  co  pafs 
that  in  the  open  Sea,  and  in  Ports  upon  the  Sea-Coaft,  as  1 
this  of  Dublin , the  high  Water  time  falls  out  later,  than  when 
the  motion  is  more  rapid  in  the  New  and  Fully  but  on  the  I 

con  1 
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contrary,  in  Rivers,  at  any  confiderable  diftance  from  tile 
Sea,  the  refinance  of  the  weight  of  the  frefli  Water,  which  is 
ept  fufpended  during  the  time  of  the  Flood,  is  longer  over- 
me  by  the  more  potent  Impetus  in  the  New  and  Full,  than 
y the  weaker  in  the  .Quadratures:  and  from  hence  this  dif- 
ference fhould  be  ftiil  more  and  more  confiderable  as  the 
Fort  is  farther  removed  from  the  Sea. 


A Demonflration  of  the  Velocity  wherewith  the  Air  rnfhes 
into  an  Exhausted  Receiver^  lately  produced  before 
the  R.  Society  by  Dr.  D.  Papin.  Reg.  Soc.  S. 


THere  being  feveral  Gccafions  wherein  it  would  be  ufe- 
ful  to  know  the  Velocity  of  the  Air,  according  to  the 
feveral  preffures  that  may  drive  it ; The  Royal  Academy  at 
Paris  hath  attempted  by  fome  Tryals  to  attain  that  Know** 
ledg,  and  by  means  of  a Bladder,  which  they  did  fometimes 
fill  up  with  Water,  and  fometimes  with  Air  ; they  found 
that  (although  the  Weight  to  fqueeze  out  thefe  Liquors, 
and  the  hole  to  lee  them  out  were  the  fame)  neverthelefs, 
the  Bladder  when  full  of  Air,  could  be  empty’d  in  the  2 5 th. 
part  of  the  time  that  was  required  £0  fqueeze  out  the  Water 
of  the  fame  Bladder : from  thence  they  concluded  that  the 
fwiftnefs  of  the  Air  is  2 5 times  greater  than  that  of  water, 
when  both  thefe  liquors  bare  the  fame  preffure.  This  Ex- 
periment was  very  well  thought  on,  and  might  ferue  till  a 
better  fhould  be  found  out ; but  thole  Gentlemen  could  not 
but  know,  that  this  was  not  Perfect : The  Reafbn  is  that 
the  Air  yieldeth  much,  and  so  the  Bladder  being  fill’d  with 
it,  will  become  pretty  flatt,  as  foon  as  a confiderable  weight 
is  layd  upon  it.  It  is  plain  therefore  that  the  weight  bearing 
upon  a large  fpace  doth  not  prfcfs  euery  part  with  the  fame 
force  as  it  would  do,  if  the  Bladder  did  for  a while  remain 
Plump,  as  it  doth  when  full  of  water  : moreouer,  the  water 
it  ieif  being  heauy  in  the  Bladder,  makes  fome  preffure:  fo 
' : ;■  « A a 2 that 
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that  it  appears,  that  the  preflure  in  this  experiment  was  not 
quite  fo  great  vpon  the  Air  as  vpon  the  water:  I haue  there- 
fore thought  of  another  way,  which  I think  better,  to  come 
to  the  laid  Knowledge;  and  I do  humbly  fubmit  it  to  the 
R.  Society. 

My  way  is  grounded  vpbn  this  Hydroftatical  Principle , 
that  liquors  haue  a frength  to  afeend  as  high  as  their  fourcc  is',  and 
although  the  rehftence  of  the  Medium  doth  always  hinder 
lefts  £ eats  in  the  open  Air  from  reaching  quite  fo  high,  neuer- 
thelefs  the  liquor  at  its  firft  fpouting  out,  hath  the  necefiary 
fwiftnefs  to  come  to  that  height. 

• y J ' j «r  ' • ■ ' k ' r ' ff*  ■ , . '>■«•  * . ' '< 

Proportion.  I. 

From  this  Principle  may  eafily  be  deduced  this  Propofiti- 
on,  that  of  two  differing  liquor’s  driven  by  the  fame  prefo 
fure,  that  which  is  in  fpecie  lighter  muff:  alcend  higher  than 
that  which  is  heauier,  and  their  heigths  will  be  reciprocally 
in  the  fame  reafon  as  their  fpecifick  gravity’s  are.  Thus, 
Quickfiluer  being  13  times  and  a half  heauier  than  water’ 
bears  as  much  preffure  when  its  fpring  is  one  foot  aboue  the 
fpout  hole,  as  water  doth  when  it’s  Ipring  is  1 3 foot  and 
a half  high,  and  the  heigth  to  which  Mercury  fhall  afeend 
will  be  1,3  times  and  a half  lefTer  than  the  heigth  to  which 
water  fhall  be  driven  by  thofe  equall  prdfures. 

option.  II. 


From  the  foregoing  Prppofition  another  may  eafily  be 
deduced,  viz.  That  of  differing  liquors  bareing  the  fame  pref 
fure  thofe  that  are  lighter  in  fpecie  muff  acquire  a greater 
fwiftnefs,  and  their  differing  Velocity’s  are  to  one  another 
as  the  roots  of  the  fpecifick  Grauity’s  of  the  fayd  liquor’s 
For  we  haue  feen  Prop.  1 . that  the  heigth  s to  be  attain’d 
are  in  the  fame  reafon  as  the  fpecifick  grauity’s;  Now  Gali- 
Uusy  Hugemusymd  others  haue  demonftrated  that  the  Velo- 
■ / cities 
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city’s  of  bodies  are  to  one  another  as  the  fquare  roots  of  the 
heigths  to  which  they  may  afcend;  and  so  in  this  occafion 
diey  are  alfb  as  the  roots  of  the  Ipecifick  Grauity’s. 

, If  therefore  we  would  know  what  is  the  Velocity  of  Air 
being  driven  by  any  degree  of  prefliire  whatloeuer,  we 
ought  but  to  find  what  would  be  the  velocity  of  water  vn- 
der  the  fame  prefliire:  and  then  take  the  Iquare  roots  of 
the  fpecifick  grauitys  of  thefe  two  liquor’s;  becaule  as  much 
as  the  fquare  root  of  the  ipecifick  Gravity  of  Water,  doth 
exceed  the  fquare  Root  or  the  ipecifick  Gravity  of  Air  ; lb- 
much  in  Proportion  will  the  velocity  of  Air  exceed  the  veloci- 
ty of  water.  For  example,  when  I would  compute  what  fhould 
be  the  fwiftnefs  of  a bullet  fhott  by  the  Pneumatick  Engine, 
as  hath  been  deicribed  in  Philofophicd  TranfaBicn,  Num.  1.79. 

I fhould  firix  compute  what  was  the  velocity  of  the  Air 
it  lelf  that  droue  the  Bullet:  I did  therefore  take  notice  that 
in  this  occafion  the  Air  bares  a prefTure  much  about  the  lame 
as  that  of  water  when  it’s  fpring  is  32  foot  high:  now  luch 
water  would  {pout  out  with  a lufBcient  velocity  to  alcend 
32  foot  perpendicular,  and  therefore,  according  to  the  rules 
and  obieruation  of  Gdileus, , Bailey  and  others,  luch  water 
hath  the  velocity  of  4 5 foot  in  a lecond.  It  remains  there- 
fore but  to  know  the  proportion  of  the  grauity  of  Air  to 
thatof  Water  .-and  we  haue  found  it  not  to  be  always  the 
lame;  becaule  the  heigth,  the  heat,  and  the  moifture  of  the 
Atmofphere  are  variable ; neuerthelefs  we  may  lay  in  gene- 
ral that  the  realon  between  the  Ipecifick  grauitys  of  water 
and  Air  is  much  about  840  to  x.  Taking  then  their  fquare 
roots,  as  I haue  layd  aboue,  which  roots  are  29  and  1,  we 
may  conclude  that  the  velocity  of  Air  mull:  exceed 
that  of  water  by  29  times:  and  fo  multiplying  45,  the  veloci- 
ty of  water,  by  29,  we  lhall  find  that  the  velocity  of  the  Air 
-driven  by  the  whole  preflure  of  the  Atmofphere,  is  about 
1305  foot  in  a lecond.  An 
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An  ExtraSi  of  a Letter  from  Mr.  J.  Fkmfteed  Aftr. 
Reg.  and  Reg.  Soc.  S.  giving  bis  calculation  of  the 
Eclipfes  of  Jupiter  s Satellites  for  the  Tear  1687.  To- 
gather  with  a Table  of  the  Parallaxes  of  the  Orb , and 
an  Ephemeris  of  Jupiter  s Geocentric  Place  for  the 
fame  Tear  *,  to  which  is  added  an  Obfervation  of  the 
Eclipfe  of  the  Moon , Novemh.  g o,  1685.  made  at 
Lisbon , and  Mr.  FlamftecTs  own  Obfervation  of 
the  Eclipfe  of  Jupiter  by  the  Moon  on  March  g ith. 
pafl . 

V-'  . y ' ' . ■ ; • 

I Give  you  here  a Catalogue  of  all  the  Eclipfes  of  %s  Sa- 
tellites, for  the  enfueing  year  1687.  and  togather  with  it 
2 Tables,  one  of  his  Geocentrick  places,  the  other  of  the  Pa- 
rallaxes of  his  Orbit  to  every  day  in  the  laid  Year.  This  is 
the  /\th.  Catalogue  I have  got  publifhed  in  the  TranfaTions. 
With  the  if.  printed  Dec.  1 68  j.  Num.  1 54.  I fhewed  their 
ules,  and  how  by  their  help  the  difference  of  Longitude, 
betwixt  any  two  places  on  the  Earth,  where  they  fhould  be 
©blerved,  might  be  determined.  And  I Taught  a Method 
of  finding  out  within  what  Ipace  on  our  Globe  any  of  them 
would  be  oblervable  : This  was  done  in  Englifh  for  the  ufe 
of  our  Country-men.  Next  Year  in  December  1684.  I re- 
peated thofe  Directions  in  Latin  Num.  1 6 5.  pag.  760.  for  the 
benefit  of  Eorreigners.  In  the  two  Tranfactions  of  Decem. 
S').  Num*  177  and  178,  with  the  Catalogue  of  Eclipfes  I 
defcribed  a fmall  Inffrument,  and  fhewed  by  the  help  of  it, 
the  laid  Catalogue,  and  the  Tables  of  % Geocentrick  places 
and  Parallexes,  the  appearances  of  the  Satellits  at  any  time 
within  the  compals  of  that  Year  might  be  difeovered  and  de- 
lineated ; if  therefore  the  Reader  defire  to  be  informed  con- 
cerning the  ufe  of  the  Catalogue  and  Tables  herewith  print- 
ed 


ed,  lie  may  repair  to  the  above-mentioned  Tran  factions, 
I fhali  only  add. 

That  whereas  for  the  two  Years  lad  pah,  the4 tk.  Satel- 
lit  has  not  been  Eclipfed.  As  this  Year  enters, it  begins  to 
fall  into  % s fbadow,  and  that  itsEclipfes  will  again  be  ob- 
fervable  for  the  4 next  Yeares.  The  fird  that  happens  Feb. 
2.  in  the  Morning  will  be  well  worth  the  attention  of  the 
Curious ; in  that  its  duration  is  the  fhorted  of  any  that  fol- 
low it  this  Year;  both  the  Ingrelfe  and  Emerfion  are  Vifible 
with  us,  as  are  all  thofe  in  the  Catalogue  which  are  alike 
marked  witli  an  All: erifok  ( % ) which  if  they  fhali  be  exact- 
ly obferued,  may  ferue  to  determine, the  place  of  the  Node 
of  the  orbit  of  % s Satellits,  and  its  Inclination  to  the  orbit 
of  t , by  compareing  the  obferuation  either  witli  fuch  as 
wee  liaue  already  obtained,  or  as  may  be  made  hereafter. 

In  my  lad  obferuations,  the  Eclipfes  of  the  2 d and  3^Satel- 
lit  have  anticipated  my  Calculations  fomething  more  than 
I expeded  in  io  fhort  a time;  of  which  I thought  it  conue- 
nient  to  acquaint  the  Reader,  thathee  may  attend  them  one 
quarter  of  an  hour  earlyer  than  the  times  noted  in  the 
Catalogue..  In  2 or  3 years  more  wee  may  exped  opportu- 
nity s of  obieruations,  which  will  afford  us  fuch  a corredion 
for  the  error,  that  the  Numbers  diall  fail  no  more  in  them, 
than  in  the  j ft.  whofe  Eclipfes  haue  not  yet  differed  aboue 
3 minutes  from  the  Calculation. 

I giue  you  further  herewith  an  obferuation  of  the  Lunar 
Eclipie  A ouember  30,  1685.  made  at  Lisbon  by  my  kind 
Friend  Mr.  Henry  he ob s i and  another  of  my  own  of  the 
Occultation  of  % by  the  Moon,  March  the  3 th.  this  Year 
1 c 8 : of  which  you  haue  publiihed  fouerall  forreign  ob- 
ieruations already. 
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Accounts  of  Boohs . The  Natural  Hiflory  0/TtafFordfhirc. 
By  Robert  Plott  L.  L.  D,  Keeper  of  the  Afhmolean 
Mufeum  and  Profeffor  of  Chymiflry  in  the  cVniz>er - 
fity  of  Oxford  . 

THere  is  very  little  need  to  take  notice  of  the  Method 
of  this  Work  fince  it  is  drawn  up  according  to  the 
pattern  laid  down  in  the  Natural  Hifiory  of  Oxfordshire 
written  foine  yeares  fince  by  our  Author . He  begins  with  the 
Heavens  and  Air,  giving  account  of  thole  unuluall  Meteors, 
which  have  lometimes  appeared  in  this  Countrey ; liich  are 
the  Solar  fyinfof  pblerved  by  Mr.  Wolverfian  Dec , 4. 

1680.  which  appeared  at  fir  ft  about  the  Azimuth  of  Two, 
two  houres  before  the  Sun,  and  thro  the  thin  diaphanous 
clouds  was.  miftaken  for  another  fun,  but  loon  after  exhibi- 
ted the  Ufual  colour  of  a lolar  Rainbow:  as  allb  feveral  Lu- 
nar Iris’ s,  and  very  fevere  Winter  Tempefts.  Here  he  takes 
an  occafion  to  deduce  the  caufe  of  the  circles  in  Grafie  called 
commonly  B airy  A} mts,  which  he . doth  not  think  do  owe 
their  caufie  to  the  Field  Conventicles  of  Demons  and  Witches 
nor  to  the  fubterraneous  Courfes  of  Moles  and  Ants,  but  rather 
to  percuftions  made  by  Lightnings,  which  breaking  out  of 
the  clouds  in  Concave  Cones  have  made  Circles  on  the 
ground  conterminous  to  the  Rims  of  thole  Cones,  and  accor- 
ding as  the  Cones  breakeing  forth  from  the  clouds  have  had 
a greater  qr  defter  inclination  to  the  Horizon^  and  lb  have 
either  touched  with  all  the  Safe,  or  only  dipt  with  the 
Lower  part,  have  made  Circles,  Q,r;ft^dran£s^  or  Sextants 
&c,  Here  likewiie  he  relates:  the  wonderful! . Raines,  which 
have  brought  Frogs,  whole  Generation  cannot  (fay she) 
be  referred  to  the  Ordinary  way  by  feed  Cap.  J. 

He  then  comes  to  treat  of  Waters  and  the  Texture  of  Am- 
bient Air,  the  Confer vatory  of  all  the  Exhalations,  which 
are  perpetually  forced  by  the  funs  heat  out  of  the  Earth  j as 
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alfo  of  the  wonderful!  Intermittent  Springs  obferved  up  and 
down  in  this  country,  which  leads  him  to  the  Examinati- 
on of  the  caufes  of  the  Rife  of  Springs  and  Wells,  of  which 
the  World  has  had  a Relation  lome  time  fince,  when  we 
gave  an  Account  of  Dr.  P loft's  Latine  Book  De  Origin t 
Fontium , the  Realons  whereof  are  here  again  at  large  repeat- 
ed in  Englifh.  Afterwards  he  particularly  enumerates  what 
Fountaines  are  Medicinal , as  thole  at  Willowbridge  ; what 
abound  in  Salt,  as  the  Brine  Pitts  at  Wefton>  which  tho’  in- 
feriour  to  thofe  in  Worcefterjhire  and  Che jh  ire  by  reafon  of  the 
weakenelfe  of  the  Liquor,  yet  after  a tedious  procelfe  to 
Cryftalife  the  Salt,  become  very  uleful  to  the  whole  Coun- 
trey ; and  laftly,  what  are  for  Colour,  or  Taft,  or  any  other 
Accident,  remarkable  , as  a Well  between  Over  and  Nether 
Tene,  which  in  Autumn  fends  up  a great  Quantity  of /mall 
Bones  of  Frogs,  which  creeping  into  thole  Caverns,  whence 
the  Springs  come,  are  killed  by  the  cold ; and  the  acidity  of 
the  water  corroding  the  flefh,  thofe  Bones  are  driven  up  and 
carried  away  by  the  ftreame  of  the  Fountain.  Cap.  II. 

From  Waters  our  Author  pafles  to  Earths  and  Minerals: 
Of  the  firft  of  which  the  Number  is  very  great,  elpecially 
of  fine  Clays  for  Pottery- W are  and  Bricks : But  the  Coale- 
Workes  with  the  Iron-Mines  moft  deferve  our  confiderati- 
on.  The  Coale-Mines  are  very  accurately  deferibed,  both 
as  to  their  Inclining  Pofition,  or  Dipping  under  the  fur  face 
of  the  Earth,  and  as  to  their  feveral  differences  in  goodnefi 
and  ufefulnels,fuch  are  thole  ofCannaljWith  which  tiieChbire 
of  Litchfield  Cathedral  is  paved  j thole  of  Wednesiury  moft 
fit  for  Culinary  Fires,  See.  Upon  this  occafion  the  Nature 
of  Damps  is  examined,  which  are  refolved  into  the  ftagna- 
tionofthe  Air  contained  within  the  Rifts  of  che  C oale, 
that  are  emptied  of  the  running  Water  ( which  in  Virgin- 
Mines  always  fills  the  Rifts,  and  keeps  them  from  this  ftag- 
nating  Air  ) by  the  Soughes  made  for  that  purpole ; or  which 
ibmetimes  are  occafioned  by  working  lo  deep,  as  that  there- 
by the  Intervention  of  the  upper  Air  is  wholly  ftoppt. 

III.  Be- 


Before  we  come  to  the  Iron-llones  , our  Author  confers 
thole  great  Quarries  of  Marble,  Alabafter,  and  other  ufefull 
hones  difpersed  up  and  down  the  Country ; all  which  he 
ftippofes  to  be  made  by  a Petrification  upon  the  meeting  of 
the  lolutions  of  Aced  and  Alkalilate  laics  , which  compound 
transparent,  opake,  and  femiopake  hones,  as  they  are 
mixed  with  fuiphures  or  Earths  of  different  fineflfes.  He 
confiders  Pebles  and  Fireftones  by  thcmfelves , as  wherein 
the  Sulphur  is  predominant ; and  therefore  are  they  eafely 
Calcinable.  When  he  comes  to  the  Iron-workes  he  explained 
the  way  how  their  Fornaces  are  built,  how  they  melt  their 
Iron-hone,  how  the  goodnels  is  dilcernable,  and  the  like. 
As  for  the  Copper-mines  tried  by  Sr,  Rich  : Fleetwood , they 
would  turn  to  no  Account. 

Other  hones  have  been  fbmetimes  found  in  Staffordshire, 
which  have  had  a determinate  Form,  as  the  Jfieria  of  a Pen- 
tagonall  fiirface,  with  Rayes  iffuing  from  the  Center,  and  to 
each  angular  point.  Theic  are  either  luch  as  relemble  Ani- 
mals or  lome  of  their  Parts;  lo  one  was  found  like  a Pullets 
heart,  others  like  moft  Teftaceous  Fifties,  which  have  been 
long  theught  to  be  petrifyed  fhells,  tho  fome  Naturalifts  are 
perl  waded  to  the  contrary ; oreHefuch  as  are  like  Vege- 
tables, whereof  in  mineral  hones  and  Oares  there  is  great 
Variety^  Gold  Oare  hath  refembled  Branches  of  Trees,  and 
Wormius  had  a piece  of  filver  Oare  exactly  like  a Vine;  which 
Figures  are  ordinary  in  Bohemia  as  Ba/hims  informs  us,  and 
when  he  afterwards  fpeakes  of  the  Entrochi  and  Trochiu  he 
explaines  very  curioufiy  feveral  Figures  not  taken  notice  of 
by  Mr.  Beaumont,  Cap,  5. 

Next  he  comes  to  Plants,  tho’  there  he  owns  little  can  be 
added  to  what  Mr.  Ray  had  found  in  his  accurate  Cata- 
logue of  Englijb  Plant?,  yet  he  found  lome  few  omitted  by 
him,  as  a fort  of  Cup-Moffe  with  Scarlat  Heads,  and  fome 
Fmgl{„  tho  the  Fungus  Phalloides  is  defer ibed,  and  a Cutt  an- 
nexed in  the  ad.  Edit,  of  Mr.  Rayes  Catalogue  ] together 
with lome  few  Trees,  which  Mr.  Ray  took  Tor  ft  rang- 
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ers  to  our  foil,  as  the  Firrs,  which  Dr,  Flott  feemes  to  thinke 
are  Natives  here,  which  he  grounds  upon  the  great  Numb- 
ers that  have  bin  digged  up  in  the  Mojfes, and  can  by  no  means 
be  allowed  to  have  bin  under  ground  ever  fince  the  Flood; 
but  were  rather  Trees,  which  being  felled  and  notprefent- 
ly  ufed,  gathered  and  kept  in  the  Rain  Water,  which  in 
time  bred  there  a Mar fh,  and  being  buried  in  earth  by  thofe 
frequent  Deterrations  from  the  adjoyning  Hills,  in  time  were 
fofar  covered,  as  we  now  fee  them.  Some  Trees  he  finds  of 
wonderful!  Growth  in  this  Countrey,  as  the  Wicke-Elme  cutt 
down  in  Sr.  Harvey  BaggoEs  Park,  that  weighed  near  ico. 
Tuns;  and  that  this  may  not  bethought  incredible,  all  the 
Demenfionsare  fett  down  with  Alterations  of  Workmen 
and  of  Sr.  Harvey  himfelf.  Cap.  6. 

Under  Brutes,  our  Author  comprehends  all  irrational  liue- 
ing  Creatures:  amongfi:  birds  he  takes  notice  of  a Swan 
with  Red  Leggs,  and  a fort  of  Colymbus,  or  Dicker  not  de- 
fcribed  by  Mr,  Witlughby.  the  Pewet-C^ehing  in  Nonbury 
Pond, . with  their,  way  of  Living,  and  their  aftebtion  to  the 
Family  of  the  Skrymjheers  is  exadly  defcribed.  Of  Infeds 
he  defcribes  a water  Eruca, a white  Earwig  and  feveral  more.. 
He  found  amongfi:  Fifhes  a Mufiela  Fhvmilis,  with  yellow 
ipots,  not  obferved  by  Naturalilfs.  Speaking  of  Eels,  he 
obferves  many  which  goe  from  c ne  Pond  to  another  in 
learch  of  Provender,  and  then  fhews  by  t he  concurrent  fuf- 
frage  of  Natural  Hifiorians,  that  it  is  no  liich  Ifrang  thing;, 
as  is  not  alfo  the  finding  of  Toades  in  Trees  and  ftones, 
whereof  many  inftances  are  produced,  which  principally 
{ fays  our  Author  ) comes  from  a Toades  being  encloled  in 
a narrow  Rift  in  winter,  which  after  wards  doling,  too  hard,, 
imprifons  them  there,  without  killing  them;  Toads  haveing 
little  blood,  and  very  vifcous  juices,  require  not  much  per- 
fpirition.In  difcourfing  of  £heep,he  folves  the  Problem  why 
tire  Teliicles  and  Horns  fe  mutuo  pommt  ac  tolhwt,  becaufe 
thofe  excrementitious  juices  which  form  hair,  horns  8t  wooll 
are  more  vigorously  thrown  out  in  Males  than  in  Females, 
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and  in  thole  when  uncaftrated,  than  when,  guelt ; Alla 
long,  many  Monfters  and  Luffs  nature  are  defcribed  ? and 
m any  cuttin  Bralfe.,  Cap.  7. 

The  Next  Gliap,  is  of  men  and  women.  And  fir  ft  he 
fpeakes  of  a man  in  St  afford- (hire  who  married  being  io8years 
of  Age,  and  had  a child  extremlyiike  him;  next  of  a wo- 
man who  had  a Monflrous  Birth,  with  a Bagg  filled  with 
Grinder-Teeth,  and  very  hairy : of  another  woman  who  was 
brought  a-bed  without  Knowing  fhe  was  with  child.  [ This 
Dr.  Plott  fayes  is  a cafe  he  never  before  met  with,  but  it  may 
be  confirmed  by  the  like  inftance  of  a young  Woman,  the 
wife  of  Philip  Barker  junr.  of  Wrentham  in  the  County  of 
Suffolk , who  was  alfo  brought  to  bed  of  her  fecond  child,  a 
lufty  Boy,iaft  Year, without  any  fufpition  of  being  with  child;, 
for  about  three  days  ora  week  before,fhe  took  Phyfick  fora 
Tympany  y which  the  good  Women  of  her  acquaintance  per- 
fwaded  her  fhe  was  troubled  with]  Then  our  Author 
fpeakes  of  Famous  men  born  in  the  County,  as  Arch  Bifhop 
Sheldon,  Mr.  Ajhmole  & c.  And  afterwards  of  thofe  who 
are  otherwife  memorable  for  odd  Sc  occafional  things  , as, 
the  Boy  of  Bllfon , who  counterfeited  being  bewitched 
(where  our  Author  takes  occafion  to  differ  very  materialy 
from  the  old  Relations  ) ; Mary  Fofter  who  recoveringof  a 
Fright,  ficpt  14  days  and  nights  • feveral  deaf  men  who 
could  under  Band  what  was  faid  by  the  motion  of  the  fpeak- 
ers  Lips:  then  he  mentions  others  eminent  for  Piety,  parti- 
cularly in  building  Churches,  as  Mr.  Chefmndwho  built 
a noble  Church  at  Inge ff re , and  others  whofe  deliverances 
from  dangers  are  very  remarkable,  as  our  Late  Dread  Sove- 
reign K.  Charles  the  feconds  Prefervation  by  Coll.  Lane  Sr  c. 
Afterwards  when  he  comes  to  fpeake  of  the  Corporation  of 
Mafons  he  fully  confutes  the  Fabulous  Accounts,  they  give 
of  their  Charter  Privileges;  t he  rife  whereof  they  date  from 
St.  Amphibalus  alias  A.  Albans  Cloake  he  concludes  with 
a numerous  Catalogue  of  men  and  women,  who  have  lived 
to  an  Extraordinary  Age,  Cap, 
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In  the  next  Chap  .our  Author  treatcs  cf  the  moft  curious 
things  relating  to  Arts  in  this  County,  fuchas  inWater- 
Workes  is  the  Jack  turned  by  water  falling  vpon  a Wheel 
after  the  manner  of  an  Overfhott  Mill.So  in  Agriculture  he 
examines  all  forts  of  Compoff,  wherewith  they  emprove 
their  Ground,  as  Maries,  Lime-ftones,  ElTe  or  Turf  burnt 
to  Afhes,  and  Turfes  and  Dung.  He  fhewes  what  Land 
requires  any  Particular  Compoft;  and  what  increafe,  when 
well  manured,  they  ufually  produce.  From  Husbandry 
lie  paffes  to  Buildings,  where  he  deferibes  the  Cathedral  at 
Litchfield,  and  upon  account  of  its  declination  from  Baft.  to- 
wards N.  he  difeourfes  of  the  reafons  that  enduced  Pagans 
land  Chrifiians  to  build  their  Temples  E.&W.  He  curioufly 
deferibes  the  ftairecafe  to  the  fteeple  of  the  Collegiate-Chur- 
ch at  Tamvortb,  which  is  made  with  two  Cochlea  s wind- 
ing one  within  the  other  round  the  fame  Cylinder , fo  that  one 
may  afeend  in  one  Cochlea , and  another  in  the  other,  unfeen 
by  each  other;  One  Cochlea  opening  to  the  Church-yard  and 
the  other  in  the  Church.  He  dien  tells  of  thofe  curious  Iron 
AVorks,  Locks,  Boxes,  Spurs  &c.  for  which  W olverb  am 
ton  in  particular,  and  this  whole  County  in  General  is  fo 
much  admired  by  ft  rangers.  Amongft  other  things  he  de- 
scribes that  remarkable  Bridle  for  Scolds  ufed  in  fbme  parts 
of  the  County,  which  put  into  their  mouths  hinders  their 
fpeakeing,  and  effectually  fhames  them,  whilft  they  are  car- 
ryed  over  the  whole  Town  where  they  live,  thus  Gagged . 
Cap,  9- 

The  Antiquities  infills  County  are  either  Britijb,  Roman, 
Saxon,  Danifij  or  Norman.  Near  Wrottefiey  there  is  a Ditch 
4 Miles  in  Circumference,  crofs  which  there  are  to  be  feen 
Remainders  of  Streets,  and  here  and  there  Foundations  that 
feem  to  be  of  Bntifb  Original ; as  alfo  thofe  Inftruments  of 
Stone  like  Darts  and  Arrow  Heads,  ufed  by  the  Britans, which 
are  here  fometimes  feen  up  and  down.  The  Principal  Roman 
Monuments  are,/T itl'mgfireet,  and  Icknild-fircet , which  crofs 
each  other  in  this  County,  on  which  were  the  Stages  where 
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they  lodged  their  Troops  ; as  Etcfetim , now  Wall,  and  Pen- 
nocrafium  now  Stretton.  In  the  Saxon  time  we  find  Litchfield 
railed  by  W Inhere  K.  of  the  Mercians  to  the  Honour  of  St. 
Ciadda  ; W Ip  here  Caftle  at  Berry-bank  has  yet  fbme  Ruines 
which  are  vifible : Tamrvorth  was  K.  Offas  Seat ; and  Wol- 
verhampton, or  Wulphrunes-Hampton,  called  lo  from  Wulphrune 
Wife  to  Althelm  Duke  of  Northampton  in  K.  Edgar's  Reign, 
was  by  her  endo  wed  with  a Deanary  and  Prebends;  and  le- 
veral  Lows  or  fepulchral  Hillocks,  railed  by  the  Saxons  are  to 
be  feen  up  and  down,  Marks  of  thole  Bloody  Engagements 
between  them  and  the  Danes.  There  are  no  Damjh  Anti- 
quity, more  remarkable  than  their  wooden  Almanacks,  Rill 
in  ule  in  Denmark  and  Spajfordfijire ; one  of  which  uled  in 
this  County,  our  Author  accurately  delcribes,  and  explains  its 
deviations  from  thole  now  made  in  Ncrtvey.  Laftly  he 
clears  many  Cuftoms  and  Tenures  brought  in  by  the  Nor- 
' mans , as  the  Chufing  the  King  of  the  Minfirels , and  the  Bull- 
running (i  nftituted  by  ‘John  of  Gaunt)2£  Tulhury , the  claiming 
of  the  Gammon  of  Bacon  at  Whitchnover , and  leveral  others. 
Cap.  X. 

iSCIOTERICVM  TELESCOPICVM  or  a new  Con- 
trivance of  adapting  a Telefcope  to  a Hori%ontall  Dially 
£ or  obferving  the  moment  of  l ime  by  Day  or  Night . by 
Will:  Molineux  Efp.  R.S.S . Dublin  . i6%6  in  opto*. 

THE  Author  dividing  his  Book  into  XI  Chapters,  he 
firft  declares  the  Ule  8c  Advantage  of  this  new  Contri- 
vance, which  he  conceives  fo  great,that  fince  the  firft  menti- 
on of  Dials, he  hath  not  heard  of  a more  plain  and  ealy  addi- 
tion for  their  advancement ; elpecially,  when,  the  Oblerva- 
tion  of  the  exa&  moment  of  time  is  lo  neceffary,  that  neither 
Geography , Navigati  n,  or  Afironomy  can  be  brought  to  per- 
fe£tion,nor  the  Longitude  or  the  Truth  of  Afironomicd 
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Tables  tally  difcovcred.  The  Methods  which  commonly 
are  ufed  for  obferving  the  Moment  of  Time,  are  either  by 
Dials,  or  by  taking  the  Suns  Altitude  by  day,  or  that  of  Stars 
by  night,;  or  by  obferving  th z Altitude  and  Azimuth  of  the 
Sun  or  Stars  ; or  by  the  Tran  fits  of  the  Sun  or  Stars  through 
the  Meridian,  or  the  comeing  of  fome  Circumpolar  Stars  in 
the  fame  Vertical  with  the  Pole-Star.  All  which  Methods 
are  attended  with  many  inconveniences  and  difficulties,  the 
which  our  Author  believeth  his  Way  will  avoid ; at  lead: 
the  mod:  material  ones,  which  commonly  arife  in  the  Prac- 
tife.For  whereas  Dials  mult  be  verylarge,  if  there  fhail  be  any 
divifion  for  Minutes  made  difcernable,  fo  the  uncertainty  of 
the  Shadow  cad:  from  a large  Gnomon  renders  them  ufelefs 
for  nicenefs,  when  alfo  their  fervice  is  only  by  Day,  and  when 
the  Sun  fhineth.  All  which  hindrances  are  taken  off  by  this 
new  contrivance  of  our  Author,  where  alfo  there  is  no  need 
of  any  Calculation  of  Oblique  Spherical  Triangles,  all  being* 
done  by  a plain  and  Ample  Obfervation,  and  by  the  Additi- 
on and  Subitrahtion  of  two  or  three  final!  Numbers;  and 
that  to  fuch  exabtnefs,  that  not  a quarter  of  a Minute,  or 
15  Seconds  fhail  be  wan  ting, performable  alfo  both  by  day  or 
night.  Defcribing  therefore  his  Indrument  in  the  $d,  Chap, 
he  tells,  that  the  Contrivance  confideth  in  making  a very 
large  -Horizontal  Dial,  adapted  to  the  Latitude  of  the  place 
where  the  Obfervation  is  to  be  made, capable  of  receiving  di- 
vidons  into  minutes,  and  parts  of  a minute,  fitted  wifh  a 
large,  drong,  and  double  Gnomon  : He  calls  that  a double 
Gnomon,  that  cads  the  Morning  Shadow  from  its  Weifem 
Edge,  and  the  after-noon  Shadow  from  its  Eadern  Edge,and 
the  Noon-fhadoW  by  its  thicknefs.  This  Dial  is,  to  be  fir- 
niffied  with  two  pair  of  Sights  or  Eulers,  one  is  toierve  in^ 
the  Morning, or  for  Stars  on  the  Eadern  fide  of  the  Meridian, 
the  other  to  ferve  in  the  Afternoon,  or  for  Stars  on  the 
Wedern  fide  of  the  Meridian.  Each  of  thefe  confifts  of  two 
moveable  Rulers  ; one  ire  calls  the  Horizontal  Ruler,  the  0- 
ther  the  Gnomonick , or  Stile-Ruler . Thefe  two  Euiei's  mud 
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be  fo  adapted  that  their  two  Edges,  which  are  next  to  the 
Gnomon,  may  be  perpetually  in  the  fame  Plane  with  their 
correlpondent  edge  ot  the  Gn  mon . On  the  Stile-Ruler  he 
puts  Telefcopicail  Sights,  with  CrofT-hairs  in  their  due  place. 
This  Infcrument  is  repre&nted  by  a large  Scheme  annexed 
to  the  end  of  the  Book  . How  every  part  of  this  Inftrument 
muft  be  framed,  and  the  Stile-Nut  and  Ruler-  Joynt  doll- 
poled,  is  at  large  delcribed  in  the  4 th.  Chapter.  As  for  Te- 
lefoopick  Sights,  and  their  true  adjufiing  ; he  tells  Chap.  5. 
how  to  put  in  the  Me  nf mat  or,  or  to  place  the  mterfoctiou 
of  the  Grofs-Hairs,  fo  that  they  may  Mnd  neither  too  high 
nor  too  low,  nor  too  much  to  the  right  or  left  Hand,  which 
elfe  would  produce  Errors  in  the  tymmthi  and  Altitudes : 
aifo  for  making  the  Line  of  Sight  or  Colligation  parallel  to  the 
Tides  of  the  Ruler,  he  applyedi  t wo  Pins,  which  will  forve  in 
the  fame  manner  for  finding  the  Declination  of  the  Magnet, 
whereas  the  Ways  propofod  by  Mr.  fflmedtyje  andSiumt^' 
feem  to  be  defective.  The  way  of  letting  the  Dial  to  his 
true  Pofition,  is  explained  in  the;  6th.  Chap,  where  lie  tells 
that  two  things  are  requifite,  firft  that  the  plain  of  the  Dial 
be  in  an  exad  Horizontal  PoRure,  by  accurate  Levels,  and 
fecondiy,  that  the  Meridian,  or  12  a Clock-Line,  be  exactly 
towards  South  and  North  ; for  that  being  12  minutes  of  a 
Degree  ill  placed,  will  make  a Dial  err  a minute  of  Time, 
in  the  Latitude  of  5 3 Degrees : and  for  this  Reafon  he  fhew- 
eth  Chap.  7 . how  to  find  the  Meridian  Line  by  his  inftru- 
ment, in  taking  feveral  equal  Altitudes  of  the  Sun  in  the  fore 
and  afternoon,  and  having  drawn  the  Azimuths  thereto,  the 
Bile&ion  of  the  included  Angles,  will  iliew , the  true  Meri- 
dian Line,  which  alfo  may  be  found  after  tlie-  fame  manner 
at  nigh  t by  the  Stars.  But  doming  finallyjn  the  %th\  Chap, 
to  the  manner  of  obferving  the  Time,  after  the  Dial  is  juftly 
levelled  and  Rated  ; he  file ws  it  to  be  done  by  looking  at  the 
Sun  through  the  Telefcopick  or  Stile  Ruler,  and  bringing 
the  Mcnlurator  upon  the  Suns  Center  ; and  then  the  Hori- 
zontal Ruler  (hall  cut  the  hour,  minute,  and  part  of  a mi- 
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nute  moft  exaOly  in  the  Dial.  By  the  fame  Telelcopical 
Bight,  the  motion  of  the  Sun  will  be  perceived  fb  quick  and 
nice,  that  two  beats  of  a Second-Pendulum  may  be  determined, 
and  the  time  of  the  day  or  night  to  s,  or  7 Seconds  diicer- 

ned.  The  way  of  ufing  this  Dial  on  the  Stars  by  Night  is 
much  the  fame,  only  that  for  tbefe  are  requifite  certain 
Tables  (put  at  the  end  of  the  BookJ  of  the.  Sun  and  Stars  tem- 
porary Right  Alcenfions : For  in  looking  at  the  Star  through 
the  Telefcopick-Ruler,  the  Horizontal-Ruler  cuts  the  Stars 
horary  dihance  from  the  Meridian,  to  which  adding  the 
Stars  Right  Afcenfion, and  from  the  fum  fubfhta&ing  the  Suns 
Right  Afcenfion,  the  remainder  gives  the  Hour,  Minute,, 
and  Second  of  the  Night  ; and  by  this  Method  inverted, "The 
Author  thinketh  the  Right  Afcenfion  of  any  Star  may  be 
eafily  had.  The  way  to  calculate  the  Suns  and  Stars  Alcen- 
fions,  he  declareth  in  the  $tb.  Chap,  and  alfo  Chap  to,  the 
Equation  of  Time,  upon  fuppofition  of  the  equability  of  the 
Earths  Revolutions ; he  fhows  alio  by  a Calculus  how  to 
correct  the  length  of  the  Pendulum  of  a.  Clock,  and  giveth 
in  the  1 ith.  and  laft  Chap.  Tables  of  the  Circumpolar  Stars 
their  Calculation  and  Ufes. 
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Printed  by  Jofepfr  Streater , and  are  to  be  fold  by 
Samuel  Smith,  at  the  Princes  Arms  in  St.  Paul 
Church  Yard?. 
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For  die  Months  Q§ffovember  and  December  1686. 
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1/?.  \ ThM  {hewing  the  time  of  High  Water  on  the  Coafis 
/ \ an  d in  the,  ports  of  France,  days  of  the  New  or 

JEujL  Moon^  taken  from  the  French  Ephemerides  called  La  Con- 
no  ilia  nee  des  Temps,  for  the. Tear  1687.  ( 2.)  The  Verbal 
Procefs  upon  the  Difcovery  of . an  Antient  Sepulchre,  found  in  the 
Village  of  Cocherei  upon  the  Paver  Euxq  in  France.  ( 3 .)'  Am 
Extract  of  a Vetter  written  from  Rome,  dated  the  16  th.  (^No- 
vember lolly  to  Sigr.  Sarottij  concerning  a difcovery  made  up-- 
on  the  late  Inundation  of  the  Tevere ; Tr  inflated  out  of  the  'Italian. 

( ^ ) A Relation  of  a Petrified  Glandula  Pinealis  lately  found  tn 
the  diffiction  of  a Brain. Communicated  by  Sr.  Edmond  King  Kw° 
M.  D.  and  Reg.Soc.  Sf  5 ) A Correct  Tide  -I 'able  flowing  the  true 
times  of  the  High-Waters  at  London-Bridg,  to  every  Day  in 
the  Tear  1687.  By  J.  Flamfteed  Math..  R.  and  R.  S.  S.  ( 6 ) E~- 
clipfis  Lunae  Ohfervata  Dublinii,  Novembris  1 9 no:  1686 , a 
Dno.  Gulieimo  Molineux  Reg.  Soc.  S.  Sr  ab  cod  cm  Regise  So- 
cietati  communicata.  ( 7 ) A further  Afferticnof  the  propofit ions 
concerning  the  Magnitude , &c.  of  London,  contained  in  two  Ef- 
fays  in  Politicall  Arithmeticky  mentioned ■ in  PhiloJ.  Tranladh 
Numb.  183.  Together  with  a Vindication  of  the  faid  EJfays  from  the 
Objections  of  fome  Teamed  perfons  of  the  French  Nation , by  Sr. 
William  Petty  Knt.  R.  S.  S.  (8  ) A Defer iption  of  an  Inventi- 
on whereby  the  Divifons  of  the  Barometer  may  be'  enlarged  in  any 
given  proportion ; Produced  before  the  R.  Society  by 'Mr.  Robert 
Hook  R.  S.  Soc.  and  Prof.  Geom.  Grefh.  Accounts  of  Books . 
( I TLe  grand  & fameux  Probleme  de  la  Quadrature  du  Cer - 
tie,  refoln  Geometriquement,  par  le  Cercle  Sr  la  ligne  dro- 
ite.  par  Monfr.  Mallement  de  Meffange  . A Paris  12° v 1686. 
With  a Refutation  of  the  fame  by  Mr.  D.  Cluverius  R.  Soc.  Soc. 
( II  jVoiage  de  Siam,  des  Peres jefuites  envoy ez  par  le  Roy  aux 
Ind.es  Sr  a la  Chine  \ a Paris.  r\to.  1686.  With  a Remark  there** 
on  concerning  the  Longitude  of  t he  Cape  of  Good  Hope. 
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A Table  fhewing  the  time  of  High  Water  on  the  Coafls , 
and  in  the  Forts  0/ France,  upon  the  day  of  the  Hew 
and  Full  Moon . Taken  from  the  French  Ephemeri- 

des  called  La  Connoillance  des  Temps  for  the  Tear 
1687. 

On  the  Coaft  of  Gafcotty  and  Gttiennt. 

At  3 k at  the  Mouth  of  Garonne,  and  the  Ifle  of  Ree. 

At  3 nh.  at  St.  John  de  Lnz,  at  Bayonne,  and  Memiffan* 

At  5 \h.  at  Roy  an,  B rouage  and  Rochelle, 

At  %h.  on  the  Coaft  oB  Poitou. 

At  3 \h.  at  Ollonne  and  Beauvoir. 

On  the  Coaft  of  Brit  any. 

At  1 \h.  at  B elllfe. 

At  1 h . at  the  mouth  of  the  Loyre  , at  Garaude , Morbihan . 
BUvet,  and  Concarneau. 

At  3 \h.  at  Apenars,  Fames,  and  Auray. 

At  2 %h.  at  Apenmark,  Audierne , the  Race  of  Font  e nay,  and 
Fe  Concyuet. 

At  2%h.  at  B reft,  and  at  Cape  de  Four. 

At  4 h.  at  St.  Raul  de  ILeon. 

At  4 \h.  at  Port  Blanc. 

At  6h.  at  St.  -Malo  and-Cancale. 

On  the  Coaft  of  Normandy. 

At  7 h.  at  Granville,  and  Barneville. 

At  %h.  at  Cherbourg  and  B arfeur. 

At  yh.  at  Caen  and  Honfieur , at  the  Mouth  of  the  Seine, and 
at  Havre  de  Grace. 

At  Q%h.  at  Fefcan  and  St.  Valeri. 

At  io fh.  at  Rouen , Dieppe,  and  Treport. 

On  the  Coaft  of  P tear  die. 

At  1 1 h.  at  the  Mouth  of  the  Somme,  at  Eftaple,  Boulogne, 
and  Ambleteufe. 

At  1 ! h.  at  Calais.. 

At  1 2h.  at  Danker kt  Newport  and  Oftend* 
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The  Verbal  Procefs  upon  the  Difcovery  of  an  Antient  8e- 
pulchre , In  the  Village  of  Cocherel  upon  the  River 
Eure  in  France. 

y - " ' ' / . • , 

IN  theyeare  1685.  then  th.  day  of  Iuly\  Wee  Olivier 
EJHenne  an  Advocate  in  Parliament,  fubdelegated  by 
Monfeigneur  de  MurilUc , Concellour  of  State  in  ordinary, 
having  the  conduct  of  the  workes  that  are  making  upon 
the  River  of  Eure  below  the  Village  of  Paffy,  Doe  Certi- 
fye  to  all  prefent  and  to  come,  that  upon  the  petition  of  . * 

Meffire  Robert,  Prevoft  of  Cocherel,  Knight  and  Lord  of  the  „ 

Mannour  of  the  upper  and  lower  Cocherel , wee  have  this 
day  come  to  the  fayd  town  of  Cocherel , having  with  us  fe- 
veral  Witnelfes,  and  from  thence  to  a piece  of  Land  of  the 
fayd  Mannour  of  upper  Cocherel  called  les  Hmberges,  upon 
the  top  of  a rifing  Ground  expofed  on  all  Tides  to  the  Sunn, 
a little  declining  from  South  to  Weft.  Where  being  come, 
the  fayd  Lord  of  the  Mannour  of  Cocherel  did  remonftrate 
unto  us,  that  having  occafion  for  a confiderable  quantity  of 
Free-Stone  for  the  reedification  of  the  gate  or  Sluice  for 
boates  of  the  Mills  of  Cocherel , and  which  hee  is  to  repaire 
by  the  Kings  order,  hee  had  for  that  purpofe  cauled  two 
great  Sones,  which  appeared  in  this  place  above  gqpnd  one- 
ly  as  two  Limits  or  Bounds,  the  one  about  a foot  and  the 
other  about  8 or  9 Inches  to  be  further  uncovered,  and  they 
had  been  found  to  bee  6 foot  heigh,  and  about  a foot  and  a 
half  thick ; marked  in  the  figure  of  the  Sepulchre  A and  K; 
the  bredth  of  the  one  marked  A of  three  foot , and  the 
other  marked  B of  two  foot  and  a half,  fet  end  ways  by  one 
another  ; and  they  had  further  obferved  in  making  this  dif- 
covery, that  it  was  an  Antient  Sepulchre,  fhut  only  on 
three  fides,^ vi&ax.  one  end  at  the  head  by  the  t woStones  alrea- 
dy mentioned;  on  the  right  fide  by  a Stone  placed  edg-ways 
upon  its  thicknefs  of  about  14  Inches,  and  being  above  5 

E e foot 


[ ] 

foot  and  a half  long,  and  about  3 foot  broad,  touching  in  a 
Right  Angle  the  Stone  marked  B at  the  head;  and  at  the 
feet  another  Stone  was  let,  it  was  marked  D,  of  the  fame 
thicknefs  of  the  precedent,  and  about  4 foot  fquare ; all  thefe 
Stones  were  cemented  together  with  Morter  made  of  the 
Chalk  or  Marie  taken  out  of  the  fame  hole,  and  mingled 
with  little  Stones  or  Gravel. 

That  in  this  Sepulchre  were  found  the  Bones' of  about 
twenty  Bodies  of  Men,  of  the  ordinary  Stature,  between  5 
foot  and  a half,  and  6 foot,  except  two  Youths  of  about  15 
or  16  Years  old;  all  thefe  Bodies  lay  extended  North  and 
South,  the  Arms  along  the  Bodies,  and  the  Heads  all  placed 
along  the  two  Stones  A.  B.  In  the  Right  Angle  there  were! 
two  Bodies  feparated  from  two  others  by  the  Stone  £,  of  a-, 
bout  a foot  thick,  4 foot  broad,  and  5 foot  and  a half  long,: 
that  lay  in  the  manner  of  a Tomb  Stone  upon  the  two  Bodies: 
tmderneath.  All  thefe  heads  had  very  fair  found  Teeth  in 
them,  and  ill z Cranium  and  other  Bones  of  the  Head,  were 
much  ftronger  and  thicker  than  thofe  of  ordinary  Heads 
which  argues  them  to  have  been  of  ftrong  well  conftituti-i 
orfd  Men  ; amongft  them  all  there  was  not  any  Womans, 
Head. 

In  proceeding  jf ill  to  examine  the  Sepulchre,  we  did  ob-; 
ferve,  that  at  the  fame  diftance  from  the  Superficies  of  the 
Earth , and  from  thofe  Bodies  thus  buried,  there  was  three 
little  eaFthen  Pots,  of  about  4 Inches  Diameter,  and  between: 
4 and  5 Inches  high,  of  a black  Earth  as  foft  as  Wax ; which! 
could  not  be  feparated  from  the  other  Earth  without  brea- 
king them,  and  the  peices  being  come  into  the  open  Air 
turned  of  a greyifh  Colour  and  grew  hard : Thefe  Pots 
were  full  of  Wood  Coals  and  Allies,  which  were  not  much! 
examined,  . 

All  thefe  large  Stones  of  the  Sepulchre  were  rough,  and 
had  not  been  cut,  but  feem’d  to  have  been  fetcht  from  a! 
Neighbouring  Quarry,  which  is  about  4co  foot  off,  upon  the 
fame  Hill. 
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We  obferved  befides,  that,  in  the  place  where  were  laid 
the  two  Heads  of  the  Bodies,  that  lay  upon  the  Tomb-Stone 
E there  were  found  two  Stones : The  one  whereof  was  a- 
bout  6.  Inches  long,  and.  fbme  i 5 Lines  broad  in  its  broad- 
eft  place,  and  about  4 Lines  thick  ; fram’d  like  the  head  of 
a Pike,  very  fharp  and  cutting  at  both  ends  and  on  the  fides; 
it  was  a yellow  Flint,  of  which  the  beft  Fire-lock  Stones  are 
made,  being  almoft  as  hard  as  an  Agat.  The  other  Stone, 
which  was  likewife  finder  one  of  thefe  Heads,  was  fhap’d 
like  the  head  of  an  Axe,  about  4 Inches  long,  and  5.  Inches 
broad,  having  a hole  at  the  narroweft  end,  and  about  6 
Lines  thick,  very  fharp  and  of  a greenifh  Stone,  fpotted 
with  white  fpots  as  hard  as  Agat  : the  French  Lapidaries 
call  it  Pierre  de  Jade,  or  the  Nephretick  Stone. 

Under  the  two^  Heads  which  were  under  the  Tomb-Stone 
E,  there  were  alfo  found  two  other  Stones ; the  one  much 
of  the  fame  Nature  with  that  firft  deferibed,  but  fomething 
longer,  and  the  fharp  end  a little  dull’d.  The  other  was 
likewife  in  the  fhape  of  an  Axe  Head,  very  fharp  and  cut- 
ting, of  about  3 Inches  long  and  2 and  a half  broad,  and  6 
Lines  thick,  with  a hole  in  it  at  the  narrow  end  : The  Stone 
, was  of  a dark  green  Colour,  which  the  Lapidaries  call,  Ori- 
ental Serpentine. 

On  the  left  fide  of  the  Sepulchre  which  was  open,  there 
were  fixteen  Bodies  in  the  fame  Situation  as  the  firft,  placed 
North  and  South,  their  Heads  along  the  great  Stone  A,  and 
the  Arms  extended  along  the  Bodies,  the  Bones  all  entire, 
though  they  appeared  very  Antient,  and  after  two  Days 
lying  in  the  Air  fell  all  to  Dull:. 

All  the  Bones  of  thefe  heads,  as  has  been  laid  before,  were  . 
very  thick,  there  was  one  that  had  been  pierced  by  fbme 
blow,  and  Nature  had  repaired  the  Wound;  within, the 
hole  was  round  as  having  been  made  by  fbme  fharp  round 
Weapon,  which  argued  likewife  the  wounded  to  have  been 
a Souldier.  Under  every  one  of  thefe  heads,  there  was  a little 
Stone : Two  were  round , one  of  a reddifh  coloifr,  of  about 
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an  inch  thick,  having  a hole  at  each  end,  which  lehened 
and  grew  narrower  towards  the  middle.  Another  of  a 
Chefnut  colour  and  about  the  bignefs  of  a Chefnut,  made 
in  the  fhape  of  a Coat-button,  with  a hole  clean  through 
it,  but  roughly  polifhed  and  hard,  feeming  on  one  fide  to 
have  buffered  by  the  fire. 

There  were  like  wife  two  other  little  Stones,  which  ac- 
cording to  probability  were  under  the  Heads  of  the  young 
Bodies  ; whereof  one  was  about  two  inches  long  and  eight 
lines  broad  and  twTo  lines  thick,  pretty  fharp  at  the  broader 
end,  and  having  a hole  at  the  narrow  end : it  is  thought  to 
be  of  the  fame  Pierre  de  Jade, green  and  white, but  tis  nothing 
neer  fo  hard  as  the  firft. 

The  other  Stone  was  about  1 7 lines  long,  and  8 broad, 
two  lines  thick,  fame  what  fharp  at  the  broad  end,  and  ha- 
ving two  holes  at  the  narrow  end,  the  orre  bigger  than  the 
other:  tis  thought  to  be  of  a white  Marble  or  Alabafter.  ' 

There  were  moreover  found  under  thefe  Heads  three 
Stones,  whereof  two  were  of  a grey  Pible,  fiich  as  we  find 
by  the  Sea  fide,  fhaped  like  Axes  Heads,  fharp  and  polifh- 
ed, about  four  or  five  inches  long  and  four  broad  at  the 
broadeft  end,  about  an  inch  and  a half  at  the  narrowed:, 
and  in  the  middle  about  an  inch  thick.  Thefe  Stones  were 
by  their  narrow  end  to  be  put  into  a piece  of  Staggs  Horn 
fitted  to  receive  them,  as  appeared  by  feveral  pieces  found 
in  this  Sepulcher,  which  had  an  oval  hollow  at  the  end  to. 
receive  one  of  thefe  Stones,  thefe  pieces  were  about  fix  inch- 
es long,  and  had  a hole  at  the  other  end,  by  which  they 
might  be  fattened  to  a longer  flick. 

The  Third  Stone  was  of  the  fhape  of  the  precedent,  but ; 
cf  a black  Pible  like  a Flint,  of  which  this  Country  is  very 
full ; and  it  was  befides  remark’d  that  the  pieces  of  Staggs  ' 
Horn  were'  worn  at  the  end,  and  polifhed  upon  fome  Stone, 
but  not  cut  with  Iron. 

Under  all  the  other  Heads  there  were  ten  little  Stones 
like  black  flint,  one  under  each  Head,  cut  all  in  the  fame 

fhape 


[ ] 

fhape,  fmooth  on  one  fide  and  fharp  on  the  other*,  tis  thought 
they  might  ufe  them  as  Knives. 

There  was  likewife  found  in  the  feme  place  under  one 
of  theHeadsa  Stone,  which  within  was  of  black  flint,  ha- 
ving the  outfideofa  white  fiibftance,  as  that  fort  of  Stone 
ufos  to  be,  this  had  two  Eminences  like  Teeth,  which  we 
took  to  be  Natural,  and  not  Artificial.  All  thefe  Stones 
thus  placed  under  their  heads  file  wed  that  they,  had  them 
in  great  Efieem. 

Amongfl:  thefe  dead  Bodies  has  been  alfo  found  fome 
Bones  fharpened,  to  put  at  the  end  ora  Stick,  or  at  the  end  of 
an  Arro  w ; one  was  of  the  Imaller  Bone  of  a Horfos  Legg, 
and  the  other  was  made  of  the  flharp  end  of  the  Andouilleres 
of  a Staggs  Horn. 

Amongfl:  all  thefo  Stones  there,  has  -been  found  no  fort  of 
Infcription,  Sculpture  or  Character  either  in  rilievo  or  other- 
wife,  which  might  oblige  us  to  think  that  thefe  Men  had 
any  knowledge  of  Chriftianity  ; but  rather  that  they  had 
fome  Idolatrous  Superftition,  as  thefe  Stones  feemed  to  Indi- 
cate. Wherefore  we  thought  fit  to  declare  to  the  laid  Lord 
of  the  Mannour  of  Cockerel,  that  he  might  without  Scruple 
ufe  thefe  Stones  for  what  ufe  he  thought  fit. 

Since  the  Expedition  of  the  prefent  verbal  procels,  there 
having  been  further  digging  on  the  left  fide  of  this  Sepul- 
cher, it  has  been  difoovered  that  the  bottom  of  the  Sepulcher 
was  railed,  and  not  fo  deep  by  a foot  and  a half  as  that 
part  where  the  Bodes  were  buryed.  And  it  is  perceivable 
that  in  this  place  feveral  Bodies  have  been  burnt,  whofe  Alli- 
es and  burnt  Bones  have  been  thrown  confnftdly  into  this 
hole:  and  5tis  obfervable  that  all  along  the  Sepulcher, there  is  a 
veine  of  Coales  and  Allies,  which  r Linns  about  two  foot 
below  the  fuperficies  of  the  Earth,  and  all  thefe  Allies,  and 
Bones  are  under  this  Bedd  of  Coales  and  Allies  which  are 
fo  falt  and,  ungent  that  they  make  one  fiieeze ; and  when 
thefe  Bones  are  handled  they  produce  a tingling  in  ones  fing- 
ers ends,  as  if  one  had  handled  the  lhar-peft  Salt-Peter. 

There 
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There  has  not  been  time  yet  to  finifh  entirely  this  difr 
covery  by  digging  into  the  Earth  that  has  been  put  into 
this  Sepulcher,  which  was  digged  on  purpofe  in  the  Chalke 
to  bury  thele  Bodies,  and  likewife  the  Allies  and  Bones  of 
thole  others  that  were  Burnt.  So  that  it  Teems  difficult  how 
to  reconcile  the  two  Cerimonies  of  Burying  and  Burning. 
Except  we  fhould  Tay  that  there  has  been  a fight  in  this 
place  between  the  Gaules  and  ibme  barbarous  Nation,  who 
had  Invaded  them;  that  the  Guides  have  burn’t  their  dead, 
and  facrificed  to  the  myses  of  them  their  Prifoners  taken 
inWarr,  whom  they  buried  with  the  Cerimonies  proper 
to  thofe  Barbarians,  the  thicknefs  of  whole  Sculls  Ihew  that 
they  went  bare-headed  ; and  their  Armes  Ihew  that  they 
had  not  the  ufe  either  of  Iron  or  Brafsto  make  Arms  of, 
but  ufing  fuch  as  Nature  afforded  firlf,  as  Tome  Indian  Na- 
tions do  now. 

There  remains  nowto  guefs,  by  thefe  Stones  and  what 
Antiquities  we  have  left  in  Hiftory,  who  thefe  Barbarians 
fhould  be,  and  at  what  time  this  Sepulcher  might  be 
made. 


The  Sepulchres  and  Monuments  of  the  Dead  having  been  in  all 
times  held  sacred , and  it  being  lookt  upon  as  a piaculum  to  re - 
moue  or  deface  them  : Mr.  de  Cocherel  having  difeovered  this 
but  now  defer ibed , thought  it  his  duty  to  inquire  into  the  Condition 
therof  p as  not  being  willing  , without  Legall  Authority  , to  diflurb 
the  Bones  of  thofe * there  interred : This  was  the  occafion  of  this 
Verbal  Procefs,  whi  h for  the  Novelty  of the  thing. , was  thought  ft 
to  be  PublijJjed  in  the  form  of  Law , as  it  was  communicated  by 
Mr.  Juftell.  Reg.  Soc.  S.  who  has  prormfed'to procure , if  poffi- 
ble , the  Figures  of  the  Arms  of  Stone  found  in  the  faid  Sepulchre , 
which  infome  following  Tran  faction  [hall  be  given. 
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An  ExtraB  of  a Letter  Written  from  Rome,  dated  the 
1 6th. (^November kft,  to Signior  Sarotti,  concerning 
a Difccvery  made  upon  the  Inundation  of  the  Ydveve. 
Tran  fated  out  of  the  Italian. 

I Believe  you  have  already  heard  how  the  Inundation  of 
our  River  has  done  (everal  confide r able  Mifchiefs  all  a- 
bout  this  City,  (polling  (everal  fine  Houles,  and  very  large 
Aqueduds,  by  breaking  down  their  conduds,  & c.  It  has 
in  fevetal  Places,  ( efpecially  without  this  City  ) by  breaking 
the  Ground, dilcovered  Vaults  unknown  before, great  part  of 
them  full  of  earthen  Urnes,  and  rtepulchers,  but  of  no  great 
confederation,  by  the  Infcriptions  they  had  upon  them : On- 
ly in  a Place  within  two  Miles  of  this  City,  where  there 
was  (bme  great  antient  Ruines,  the  Water  having  pierced 
a ftrong  thick  Wall  which  joyned  to  a great  Country  Pa- 
lace, and  palling  under  the  fame,  broke  out  at  a corner  of 
an  Aqueduct  by  the  (aid  Houle,  where  there  was  found  a 
(mall  Vaulte  of  an  Oval  Figure,  in  which  there  was  a bfone 
bepulcher  pretty  large,  with  the  following  Infcription  P.  M. 
R.  C.  cum  Vxore , and  more,  which  could  not  be  dilcerned ; 
By  this  fame  there  was  a great  earthen  Urne  (hut  up  very 
dole,  which  being  opened,  there  came  out  (uch  a ftrong 
6moake,  that  it  made  the  Man  that  was  by  it  almoft  giddy  ; 
the  Smell  was  like  Bitumen,  but  being  quickly  dilperfed, 
they  found  in  the  bottom  of  the  (aid  Urne  art  earthen  Pot 
made  up  as  a Lamp,  full  of  a Materia  Oleofa,  *which  by  de- 
grees, as  the  cold  Air  got  into  it,  grew  hard. 

Several  perlbns  fuppole  this  to  be  one  of  tnb(e  perpetual 
Lamps  that  the  Antients  mention  : For  my  part,  I cannot 
give  yet  my  Iudgment ; but  after  that  the  bufinefs  (hall  be 
better  examined,  I (hall  give  you  a further  Account  of  it ; 
intending  to  go  my  (elf  to  (ee  it,  becaufe  the  Gentleman  in 
whole  Palace  it  was  found  is  my  good  Friend. 


C»8] 


A delation  of  a petrified  Glandula  Pinealis,  lately  found 

in  the  DiffeHion  of  a Brain : Communicated  by  Sr.  Ed- 
mond King  Knt.  M.  D,  and  Reg.  Soc.  S. 

Mr.  T}  OBERT  $ACON,  Matter  of  Arts,  of  Cor- 
Xv  EHS  Cbrifii  Colledgc  in  Oxford , a Pious  Learned 
Man,  above  7 5 Years  of  Age,  was  formerly  employed  in 
Tranfcribing  and  Publifhing  the  pofthumous  Works  of  Dr. 
Robert  Gell;  lie  had  been  before  a Preacher  at  Bufleton , near 
Brijlol , and  afterwards  in  the  Town  otWindfor;  he  was 
Sanguine,  and  chearful  in  his  natural  Temper. 

About  12  Years  fince,  his  Friends  obferved  that  at  his  re- 
turn home  from  walking,  he  would  bend  double  to  his  right 
Side,  inlomuch  that  he  would  be  ready  to  fall,  and  has  been 
brought  home  in  Coaches  and  Sedans,  yet  was  always  tem- 
perate, and  never  obferved  to  be  difordered  with  Drink  in 
his  Life.  V • f 

He  would  often  fay,  that  he  feared  Fatuity,  or  Diftra&i- 
on,  and  would  pray  that  God  would  keep  him  in  his  right 
Mind. 

His  Appetite  to  all  forts  of  Food  in  his  latter  Years  incli- 
ned to  Canine,  and  his  Thirft  very  great. 

He  often  complained  of  pain  in  his  Bowels. 

He  was  always  defirous  to  have  his  Head  rubb’d  many 
times  in  the  day,  and  this  too  was  of  late  Years. 

His  Urine  of  late  Years,  and  Excrement  came  away  al- 
ways involuntary  at  Bed,  Board,  &c.  of  which  he  did  not 
feem  at  all  to  be  fenfible. 

Of  late  heVould  always  hang  down  his  Head  in  a prone 
Beeping  Pofture ; and  his  Head  was  very  hot : he  did  fweat 
very  much  every  night , and  wet  his  Linnen  extraordina- 
rily. 

And  in  the  whole  his  rational  Faculties  feemed  to  be  quite 
lolf,  for  a great  while  before  he  dyed ; for  he  would  ufually 
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take  up  Tongues, Fire-fhovel, Brooms  f'many  times  ail  toge- 
ther ) to  walk  by, though  he  had  a Staff  of  his  own  ; he  would 
alio  hale  the  Chairs  about  the  Houle  and  up  the  Stairs, 
and  grafp  at  any  thing  with  his  hands;  he  would  often  turn- 
ble  on  the  ground,  and  feldome  rife  without  help;  he  did  ra- 
ther creep  along  by  Walls  and  Chairs  than  go,  though  for-* 
merly  he  went  very  dpright ; of  late  it  was  2 or  3 Folks 
Work  to  fupport  him  to  his  Bed ; he  would  put  2 or  $ 
Hattsat  a time  upon  his  Head  like  an  Antick,  he  would 
many  times  ftrike  thofe  that  attended  him,  yet  at  Intervals 
would  fay  to  his  Daughter , Pray  thee  be  reconciled  to  me «, 
or  words  to  that  EffeS:. 

I hearing  of  thefe  things  before  this  Gentleman  dyed,  de- 
fired  that  I might  open  his  Head,  and  examine  the  Brain 
to  fee  what  I could  find  or  obferve  therein  extraordinary, 
that  might  occafion  fb  great  a Change  as  was  in  him  fome 
Years  before  his  Death. 

He  dyed  of  a Feaver,  November  the  \th.  1 68(5,  about  6 in 
the  Evening. 

Nov.  6th.  1 <58(5. 

Upon  Differing  the  Body  of  Mr.  Robert  Bacon  a- 

forefaid  ; W e found  in  the  loweft  Venter  as  fol- 
lowed!. 

The  Liver  indifferently  well  coloured  and  firm. 

The  Spleen  firm  and  good,  but  fhrivilTd* 

The  Stomach  firm,  large,  and  ftrong. 

The  Inteftines  all  well  coloured. 

The  Omentnm  whole  but  ill  coloured. 

The  Pancreas  very  firm  and  good. 

The  Mefenterie  well  enough. 

The  right  Kidney  found,  with  a few  fmall  Bones. 

The  left  Kidney  two  parts  of  three  wafted,  and  fome 

pfi  courfe 
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courfo  Gravel,  but  both  Kidneys  very  fatt. 

The  Bladder  of  Gall  fill’d  with  one  Stone  only,  and  that 
no  bigger  than  a long  Nutmeg. 

The  Bladder  of  Urine  found,  but  fome  little  courfo  Gra- 
vel and  Imall  Stones  in  it. 

The  middle  Venter  being  opened  ; the  Lungs  were  well 
enough,  only  by  the  ftagnation  of  Blood  difoolour’d , and 
fill’d  in  foveral  places  with  Icorous  Spumy  Matter. 

The  Heart  ftrong  and  Vigorous  as  I have  foen. 

The  Pericardium  very  thin,  and  too  tender,  and  too  little 
Water  in  it ; very  little  Blood  in  the  Ventricles : No  adhe-v 
lion  of  his  Lungs  to  his  Ribbs. 

The  Auricles  of  his  Heart  perfectly  found  and  ftrong,  as 
of  any  found  Man  of  20  Years  old  ,*  thofo  and  the  ftrength  of 
the  Mufoles  of  the  Heart  I admir’d 

the  Head  being  openedy 

The  Dura.  Mater  extreamly  hard,  thin  and  white,  a Ben- 
der Imboydery  of  Veflels. 

The  Pia  Mafer  all  full  of  feeming  turgid  Glands,  and  a 
great  diftention  of  Lymphseducfs  full  of  coagulated  Lym- 
ph a. 

The  fubftance  of  the  Brain  loofo  and  fhrunk,  very  white, 
very  little  of  the  cineritious  Colour  to  be  foen. 

The  Corpus  Callofum  very  flaccid  more  than  ordinary. 

The  whole  Body  of  the  Brain  was  fhrunk  about  a third 
part. 

Between  the  two  Meninges  of  the  Brain,  was  near  'apint 
of  extra  vafitted  Serum^  that  muft  needs  opprefs  the  Brain  ve- 
ry much. 

The  Ventricles  of  the  Brain  full  of  Serum. 

The  Fie xus  Choroides  extreamly  large,  in  length  as  well  as 
breadth  and  thieknefs. 

The  Nates  and  Defies  very  fmall,  and  fhrunk. 

The  Thalami  Nervorum  Gfticorum  plump  and  fair. 

The 
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. The  Corpora. Striata  large  and  fair,  full  of  large  Stria  as  I 
have  feen.  v 

The  Glandula,  Pmealis  firm  and  fair,  well  colour’d  to  look 
on,  of  the  exact  Figure,  and  ordinary  fife  : Feeling  of  it, 
.and  finding  it  harder  than  ordinary  (and  talking  to  a Gentle- 
man then  prelent  of  Des  Cartes  his  Opinion,  that  it  was  the 
Seat  of  the  Soul)  I prefl:  it,  and  found  in  it  a Stone  in  a film, 
or  rather  a petrified  Gland  in  a film  ;I  took  out  the  Stone,and 
kept  it  as  a great  Raritie  ; I do  not  remember  I ever  heard 
of  fudi  a thing  before,  I am  fure  of  all  the  Brains  I have 
differed  (and  I may  fay  I have  difie£ted  more  than  an  hun- 
dred) I never  faw  fuch  a one. 

The  Glandula  Pituitarui  was  half  wafted,  that  part  that 
was  left  was  very  hard  and  brittle,  had  not  the  Tone  of  a 
true  Gland,  nor  fubftance,  according  to  my  Obfervations, 
unlefs  of  a vitiated  Gland. 

The  Cerebellum  feem’d  well  enough,  and  all  down  the 
Cauda  lSAedull&  oblongata. 

The  other  parts  of  the  Brain  unmentioned  had  nothing 
remarkable,  nor  have  I time  now  to  Philofophife-  upon  the 
Remarques  to  be  made  upon  the  above-named  Obfervations. 

Before  he  became  fo  mopifh,  he  would  fay  he  felt  a cer- 
tain kind  of  fiercenels  within  him,  which  (it  is  probable) 
made  him  to  utter  fomeakind  of  Vociferation  when  he  was 
difpleafed  at  any  thing. 

Remedies  were  apply ed  to  all  thele  Difiempers  for  feveral 
Years,  both  inward  and  outward  ; outward  as  in  Plaifters, 
Cerates,  opening  the  Jugular,  &c.  inward  as  Cardiacks, 
Cephalieks,  and  Febrifuges,  &c. 

Thus  having  told  you  Matter  of  Fa  fit,  attefled  by  his 
own  Relations,  ( who  y/ere  Eye  Witnelfes  of  it)  I leave  thele 
my  Obfervations  upon  .the  Dilfettion  of  his  Body  to  the  Con- 
fideration  of  the  more  Curious  and  Inquifitive. 

Edm*  King. 


Eclip- 


!l  November  the  6th. 
N i6%6.  _ l 
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A Correct  riDE-TABLE?  fhewin^  the  true  times 
of  the  High-Waters  at  London-Bridg  to  every  Day  in 
':he  Year  1687;  By  J.FUmfteed Math.  R.  8z  R.  S.  S 
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04 

01 

44! 


After. 
H.  M. 
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April,  f May,  | j hme. 


D . , Mor. 
\H.  M. 


After.  | Mor. 
H,  M.H.  M. 


3 

4 

5 

6 

7 

8 
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r 

3 

3 

4 

4 

5 

6 


9 17. 
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July.  | Augufl.  j September. 


D 

Mor. 

After 

.[Mor. 

After. 
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After. 

H 
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Eclipfu  Lmi£  Ohfervata  Dnhlinii , Novembm  19  m, 
1686 . a Dm.  Gulielmo  Molineux  Reg . 60c.  S.  ah 

eodem  Regke  SocieHti  communicata  . 


. n " ^ .fO  ‘ 1 ■ \>  ( . _No 

H. 

M. 

.S 

Penumbra  mtahilis 

9 

15 

00 

Indium  ob  interpofitas  Nudes  pracife  de- 

terminare  baud  licuit , ideoq'  incertius  pono 

Eclipfm  incepijje  ad  9 h.  2 5 m.  vel 

9 

27 

00 

Umbra  ad  Paludem  Maraotim 

9 

38 

20 

Pains  Mar  not  is  tell  a 

9 

40 

20 

4c 

Mons  Sinai  Tegitur 

9 

46 

30 

4c 

Mons  Thambes  Pelt  us 

10 

1 

20 

* 

Mom  Audus  Tegitur 

10 

8 

CO 

4c 

Mom  Neptunus  Teltus 

10 

IA 

CO 

4c 

Umbra  ad  Nlontem  SipyluiB 

10 

15 

10 

* 

Infula  Circinna  tegitur 

ip 

16 

40 

Ad  Ntontem  Didymum 

10 

18 

20 

4c 

M ons  Didymus  tegitur 

10 

20 

IO 

Emergit  M.  Audus 

10 

23 

CO 

Umbra  ad  paludem  Niaraotim. 

10 

48 

30 

Emergit  Mar#otis 

10 

S2 

' CP. 

00 

Ad  lAontem  Sinai 

11 

38 

00 

Emergit  Sinai 

11 

39 

3° 

Einis  Eclipfis 

12 

4 

oo 

Notanda. 

; '*  c \ • **’■,  ’**  V ■ 1 L.  »■* 

. ' 1 - * 1 v . > 1 ■ * - 

w?  n v;  ^ C - •;  ~g  r,  1 *?  ? jr»  j 

Tempora  fmt  Horologii  Ofcillatorii  ad  Stellas  fix  as  relHS cats. 
Qju#  After  ij) mo  Nat antur  Ob fer  vat  tones  yper  hiantes  Nubescag- 
t#  funty  -adeoq;.  mar  at  as  haberi  noUr.  ; ?.  : V \ 

Qu^antitatem  ha] us  Eclipfis  fexpulo  Digirorum. 

Calculum  quod  fpeflat,  in  Initio  determinando,  Epbemer ides 
Gallic#  (La  ConoifTance  des  Temps ) ad  veritatem grogius 
McedfWt  quam  Anglicae  ( Societati  Regias  dicatx ) IS#  enim  1- 

mtium 
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Initiumponunt  ad  911.31m.  ha  vero  ad  9I1.  $ tm.Meridianorum 

hdito  rejpcctu. 

In  aftgmndis  autem  Medio,  Fine,  Quantitate  & Durations 
Fpheme  ides  Anglice  Gallicis  junt  accur  at  tores  Finis  emm  ab 
Angiicis^£w/f*r  ad  I2h.  14m.  a Gallicis  vero  ad  12b.  2ym* 
Quintas  ab  Hits  jutfutata  j ex  fere  Vigitorum;  ab  his  7 [Dig, 

A further  Affertion  of  the  Propoftions  concerning  the 
Magnitude , See.  of  London,  contained  in  two  Effays 
in  Political  Arithmetic^  mentioned  in  Philof.  T rani- 
z&.Numb.  1834  together  with  a Vindication  of  the 
f aid  Effays  from  the  Objections  offome  Learned  Ferfons 
of  the  French  Nation,  by  Sr.  W.  Petty  Knt.  R.S.S. 

1 ."XT  could  not  beexpeded  that  ail  Affertion  of  Londons 
1 being  bigger  than  Paris  and  Roven,  or  than  Paris  and 
Rome  put  together,  and  bigger  than  any  City  of  the  World, 
fhould  fcape  uncontradided,  and ’tis  expeded  that  I (if 
continuing  in  that  Perfwafion)  fhould  make  lome  Reply  to 
thefe  contradidions. 

2.  I begin  with  the  Ingenious  Author  of  the  Novelles  de 
la  Repub  lique  des  Lettres, who faith, that  /<^in  Perfia  is  far  big- 
ger than  London ; for  that  in  the  6th * Century  of  Chriftiani- 
ty  (I  fuppofe  An.  $5o.)It  had  1 50c o,  or  rather  44  thoufand 
Mofchees  or  Mahometan  Temples.  To  which  I reply,  that 
I hope  this  Objedor  is  but  in  left,  for  that  Mahomet  was  not 
borne  till  about  the  Year  57c,  and  had  no  Miofche.  $ till  about 
50  Years  after. 

3.  The  next  is  the  excellent  M onfieur  Auzout  from  Rome , 
who  is  concent,  that  London,  Weftmmjler , and  Southwark* 
with  tne  contiguous  H mfing  may  have  as  many  People  as 
Paris  and  its  Suburbs ; and  out  faintly  denyet  1,  that  all  the 
Houfing  within  . the  Bills,  may  hive  almoft  aimany  People 
as  Paris  and  Roven,  but  faith  that  feveral  Parilhes  inferred 

G g into 
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into  thefe  Bills,  are  diftant  from,  and  not  contiguous  with 
London,  and  that  Grant  fo  underftood  it, 

4.  To  which  fas  his  main,  if  not  only  Obje&ion)  wean- 
fwcr,  That  the  London  Bills  appear  in  Grants  Book  to 
have  been,  frnce  the  Year  1656, .as  they  now  are.  2.  that  a- 
Bout  50  fears  (nice,  3 or  4 Parifhes  formerly  diifant , were 
joynM,  by  inter  poled  Buildings,  to  the  Bulk  of  the  City,  and 
therefore  then  Inerted  into  the  Bills.  3.  That  fince  5 cf  Years 
the  whole  Buildings  being  more  than  double,  have  perfebi- 
ed  that  Union,  fo  as  there  is  no  Houfe  within  the  faid  Bills, 
from  which  one  may  not  call  to  fome  other  Houle.  4.  Ail 
this  is  confirm’d  by  Authority  of  the  King  and  City,  and  fo 
long  Cuftom.  5.  That  there  are  but  three  Parifhes  under  a- 
ny  Colour  of  this  Exception,  which  are  foarce  a two  and 
fiftieth  part  of  the  whole. 

5,  Upon  light  of  M onfeur  Auzouts  large  Letter,  I made 
Remarques  upon  every  Paragraph  thereof,  but  fupprelfing  it 
(becaule  it  lookt  like  a War  againfi:  one  with  whome  I in- 
tended none,  whereas  in  truth  it  was  but  a reconciling  Ex- 
plication of  Pome  Doubts,  and  therefore)  I have  chofen  the 
jfihorter  and  fweeter  way  of  anfwering  M onfttur  Anzout,  as 
•followed),  viz* 

Concerning  the  Number  of  People  in  London,  as  alfo  in 
Paris,  Rovcn,  and  Rome,  -zy/'x. 


Onfteur  Auzout  alleageth  an  au  then  tick) 

_ . Regifter,  that  there  are  29229  Houles  in 

Paris, wherein  do  live  above  80  thoufand  Families, 
and  diere  fore  luppoling  3$  Families  to  live  in 
every  of  the  faid  Houles  one  with  another ; the  ^ ^87680, 
Number  of  Families  will  be  81230  ; and  M on- 
fieur  Auzout  alfo  allowing  6 Heads  to  each  Family, 
the  utmolf  Number  of  People  in  Pans,  according 
to  Mr.  AuzouP s Opinion,  wii  1 be. 

The 
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The  Medium  of  the  Paris  Burials  was  allowed* 
byM onfieur  Auzout  to  be  1^887,  and  that  there 
dyed  350 6 unnecdfarily  out  of  V Hotel  Dieu , 
wherefore  deducing  the  laid  laft  Number,  the 
neat  Standard  for  Burials  at  Parisy  will  be  1638 1, 
lo  as  the  Number  of  People  there,  allowing  but  > 49143°* 
one  to  Dye  out  of  30  (which  is  more  advantagi-  ' 
ous  to  Paris  than  Nlonfieur  Auzouts  Opinion  of  one 
to  Dye  out  of  2 5)  the  Number  of  People  at  Pa- 
ris wiil  be  491430;  mure  than  by  M onfieur  Au- 
zjouts  laft  mentioned  Accompt. 

The  Medium  of  the  laid  two  Paris  Accompts  is — 488055. 

The  Medium  of  the  London  Burialls  is  2 12 1 2 , 1 
which  Multiplied  by  30  ( as  hath  been  done  for  l 696360 
Paris)  the  Number  of  the  people  there  will] 
bee.  . . J 


r*  695076. 


The  Number  of  Houfes  at  London  appears 
by  the  Regifter  to  bee  105 3 15.  Whereunto 
adding  a o th.  part  or  1053 1,  as  the  lead  Num- 
ber of  double  Families  that  can  bee  fuppoled 
in  London , the  total  of  Families  will  be  1 1 5 U o; 
and  allowing  6 Heads  for  each  Family,  as  was 
done  for  Par  ts,  the  total  of  the  People  at  London 
Will  be. 

The  Medium  of  the  2 laft  London  Accounts  is  — 6957 1 8. 

t • s 

, *1  V.  V \ , • 

The  People  of  Paris  according  tol  . og0 . - ’ 1 
the  above-laid  Account  is  J ^ 

Of  Rw  according  to  goooc>  | , 

Auzauts utmoft  Demand,  j \ 69^°5^ 


Of  Rome  according  to  his  own"! 


Report  thereof. 


> 125000. 
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So  as  there  are  more  People  at  London , than\ 
at  Paris,  R oven,  and  Rome  by  / 


Memorandum , that  the  Parifhes  of  Ifiingtmpx 
Newington,  and  Hackney for  which  only  there  is 
any  Colour  of  Non-contiguity,  is  not  a two 
and  fiftieth  part  of  what  is  contained  in  the  Bills  f-  ”42^4* 
of  Mortality ; and  confequently  London  without 
them,  hath  more  People  than  Paris  and  Rouen 
put  together,  by 


Several  other  Eftimatcs,  Viz. 

I.  That  London  alone  is  equal  to  Paris , Roven,  and 
Rome,  as  aforelaid.  , 

H.  That  London , Brijlol,  and  Dublin  are  equal  to  ParisT 
Am/ter dam,  and  V tntce. 

III.  That  London  alone  is  to  Amjlerdam , Venice , and 
Rouen,  as  7 to  4. 

IV.  * That  London  and  Brifiol  are  equal  to  any  four  Cities 
of  France. 

V.  That  DtPlin  is  probably  equal  to  the  fecond  belt  Ci- 
ty, of  any  Kingdom  or  State  in  Chriilendome. 

VI.  That  London , for  ought  appears,  is  the  greateft  City 
of  the  World,  but  manifeftly  the  greateif  Empo- 
rium, 


...  ,iV, 
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A Defcription  of an  Invention , whereby  the  Divisions  of 
the  Barometer  may  be  enlarged  in  any  given  proporti- 
ons-, produced  before  the  Royal!  Society , by  Mr.  Robert 
Hook  R.  S . Soc.  and  Brofefs.  Geo/n.  Grefham. 

Since  the  difcovery  of  the  Alterations,  that  are  in  thefc 
parts  of  the  World,  in  the  weight  of  the  Atmofphere, 
by  the  means  of  the  Torricellian  Tube , there  has  been  feve- 
rai  contrivances  thought  on,  to  make  the  more  minute  va- 
riations in  the  Airs  prefFure  fenfible. 

And  iirft,  the  Wheel-Barometer  was  invented  and  Publifh- 
cd  by  Mr.  Hook,  Anno  1665,  m his  Micrography : ( where  it  is 
deferibed  at  large  j but  this  did  not  anlwei  fully  the  defign- 
ed  exa&nefs,  feoth  for  that  the  Mercury  being  apt  to  jjkk 
agaiuft  the  Tides  of  the  Glafs,  would  nfe  and  fail  yer  faltum , 
ah  at  once,  and  becaufeit  is  very  difficult  to  adjuft  the  Ball 
and  Thread  and  other  apparatus  of  this  Inftrument,  as  alfo 
that  it  is  exceeding  apt  to  be  out  of  order,  for  which  reafon 
it  is  at  preient  almoft  wholly  laid  afide. 

Upon  this  in  "June  1668  ( as  appears  on  the  Journal 
of  the  Royal  Society  ) he  bethought  himfelf  of  an  other  de- 
vice to  do  the  fame  thing,  which  was  to  encreafe  the  divifi- 
ons  by  putting  coloured  Spirit  of  Wine, or  fome  other  Liquor 
not  capable  of  Freezing, on  the  Mercury,  which  Liquor  was 
made  to  rife  as  the  Mercury  fell, and  fall  as  it  rofe,in  a narrow 
Cane,  fbasto  make  the  utmoft  limits  about  two  foot  afun- 
der.  This  Invention  was  afterwards  in  the  Year  167  j Pub- 
lifhed  in  France  by  Mr . Hobin,  who  neatly  performed  the 
dais-work  ; but  the  Cane  being  neceffarily  final!  and  apt 
to  be  be  obftruefed  with  bubbles,  ( whereby  the  intercourfe 
of  the  outward  Air  would  be  intercepted  / and  befides  the 
utmoft  limits  of  rife  and  fall  fcarce  reaching  two  foot  and  a 
half,  Mr.  Hook  was  not  yet  fatisfted,  till  he  bad  found  out 
. . . , .With . ; : m)., : . . " , Hi  . -the 


the  means  of  encreafing  the  Divifions  of  the  Barometer  ad  li - 
bmmy by  a way  free  from  fuch  Qbje&ions,  which  finally  he  pro- 
duced before  the  R.  Society  at  their  meeting  on  Feb,  3 d,  1 685 
ft,  vet.  The  contrivance  whereof  is  this. 

Figure  I.  Tab.  1 1.  Reprefen  ts  the  Glafs  of  this  Brofcope  : 
the  Cylinder  A may  be  of  what  Diameter  you  pleafe,  the 
kig5er  fhe  better,  but  it  need  not  be  above  2 inches  long, 
the  Cane  A D mult  be  fo  long,  that  the  upper  part  of  the  Cy- 
linder B may  be  29  Inches  -j-  fuch  a part  of  the  bight  of 
the  other  CaneBC,  as  the  weight  or  fpecifick  Gravity  of  the 
Liquor  that  is  to  fill  that  Cane  is  to  the  Specifick  Gravity 
of  Mercury,  below  the  line  a b in  the 'Cylinder  A.  The  third 
Cylinder  C may  be  as  high  as  you  pleafe  above  the  Cylinder 
B,  but  is  molt  conveniently  made,  foas  the  fquare  of  the 
Diameter  of  the  Cane  B C be  to  the  fquare  of  the  Diameter 
of  the  Cylinders  Bor  C,( which  mull:  be  exa&h,  equall  ) as  the 
rife  of  the  Mercury  in  the  Cylinder  B,is  to  the  whole  Length 
of  the  Cane  B C ; for  in  this  cafe  there  will  be  nothing 
Superfluous,  but  the  divifions  enlarged  to  the  utmoft  advan- 
tage.’ 

As  to  the  method  of  filling  this  B arofcope,  though  the  In- 
ventor hath  not  yet  declared  his  own  contrivance  for  the  do- 
ing it,  yet  it  will  not  be  UnnecefTary  to  fhew  here  how  it 
may  be  done.  One  way,  ( and  the  befir  that  occurs  at  pre- 
lent ) is  to  leave  a fmall  hole  at  the  top  cf  the  Cylinder  A, 
and  another  near  the  top  of  the  Cylinder  B:  this  latter  be- 
ing well  fiopt,  pour  in  as  much  Mercury,  at  the  other  hole 
in  A,  as  fliall  fill  both  Canes  as  high  as  the  Level  of  the  Lid 
hole  ; which  done,  flop  either  by  Hermetically  feaiing  it,  or 
elfe  by  a drop  of  feal-wax  (the  glafs  being  fir  ft  ground  rough 
to  make  it  lfick  ) the  hole  in  A ; then  opening  the  hole  in  B, 
draw  off  as  much  of  the  Mercury  of  the  Cane  B C till  it 
will  runn  no  longer  : 5 which  done,  flopp  firmly  the  holein  B 
( which  may  be  done'  as  ym  pleafe,  'there  being  no  prelfure 
againfi:  you  ) and  you  will  have  the  Cylinder  A evacuated  of 
Air  for  your  purpofe  ; and  the  hight  of  the  Mercury  will  be 
as  is  ufual  in  the  ordinary  plaine  and  W hcde-Barcweters, 

Then 
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Theft  pour  into  the  Cane  B C as  much  Spirit  of  Wine  tinged 
with  Cochineele , and  Oyle  of  Turpentine^  equal  1 parts  of each, as 
fhali  Band  above  the  furface  of  the  Mercury  fo  many  feet  as 
you  make  the  enlarged  fcale  of  your  Barometer,  or  as  is  be* 
tween  the  middle  of  the  Cylinders  B and  C,  and  you  -will  find 
the  Mercury  fink  in  the  Cane  B C,  and  Rile  in  the  other 
Cane  A D,  in  fuch  proportion,  that  each  19  foot  of  Oyle  and 
Spirit,  will  ra  i fe  the  Mercury  ten  Inches/ This  done,  you 
muff  pour  on,  by  the  Cane  B C,fo  much  Mercury  as  may  fill 
up  the  Cylinders  A Sr  B to  fuch  hightsy  confidering  the  prelent 
weight  of  the  Atmofphere,  that  the  liirface  of  the  Mercury 
in  both,  may , at  the  utmolf  limits,  ( which  have  not  in  Eng- 
land been  found  to  exceed  30,  6 and  2?,  6.  Inches  ) always 
fall  within  the  bodies  of  the  Cylinders,  and  never  enter  into 
the  Canes. 

Here  note  that  thele  Liquors  are  chofen  upon  two  accounts^ 
Firft  they  are  exceeding  near  of  a weight,  and  Spirit  of  Wine 
highly  rectified  is  lomewhat  lighter  than  Oyle  of  T urpentine, 
but  by  a very  finall  addition  of  Phlegme  or  Water,  the  Spi- 
rit will  preponderate  and  be  undermoll ; lb  that  you  may 
make  them  as  near  of  a weight  as  you  pieale,  and  conlequent- 
ly  a Cylinder  of  the  Oyle  infenfibly  differing  from  an  equal 
Cylinder  of  Spirit  of  Wine.  Secondly  they  are  Liquors  that 
will  not  mix;  lo  that  the  Oyle  of  Turpentine  fwiming  on 
the  top,  will  be  divided  by  a line  only  from  the  tinged  Spirit 
of  Wine,  which  the  Oyle  will  keep  from  Evaporating. 

The  etFe6f  of  this  Barolccpe  will  be,  that  when  the  Atmol- 
phere  is  heavy,  and  the  Mercury  railed  high  in  the  Cylinder 
A,  and  retired  out  of  B,  the  Spirit  of  Wine  will  defeendinto 
the  Cylinder  B,  and  the  Oyle  of  Turpentine  will  fill  the  Cane, 
fo  as  to  make  the  partition  of  the  two  Liquors  near  the  Cy- 
linder B.  But  on  the  contrary  when  the  Air  is  light,  the  Mer- 
cury will  fink  in  A and  rile  in  B,  lo  as  to  drive  the  Spirit  of 
Wme  into  the  Cane,  and  die  Oyle  of  Turpentine  into  the 
Cylinder  C,  fo  that  the  fe&ion  of  the  2 Liquors  will  be  near  , 
C,  and  the  Variation  of  the  bight  of  the  Mercury  will  be  en- 


/ 


C H4  3 

larged  into  almoft  the  length  of  the  Cane,  without  that  the 
Counter-preffure  from  the  Liquors  will  be  in  the  lcaft  altered, 
the  hight  and  weight  of  the  Incumbent  Cylinders  being  al- 
ways the  fame. 

That  little  alteration  that  may  happen  by  the  dilatation 
and  contraction  of  the  Spirit  of  Wine  by  heat  and  cold,  which 
ought  to  be  accounted  for,  may  be  bell  difeovered  by  a Ther- 
mometer hanging  by  it  (containing  the  fame  quantity  of  Spi- 
rit of  Wine,  and  whole  Cane  is,  as  near  as  may  be,  of  the  1 
fame  Diameter  with  the  Cane  B C in  the  Barometer  ) whofe  j 
defeent  and  afeent  muft  be  added  and  fubftra&cd  to  reduce  it  | 
to  a rigorous  exa&nefs ; but  it  is  Bill  worth  while  to  enquire  I 
if  the*  Mercury  it  feif  do  not  fhrink  and  fwell  with  cold  and 
heat,  fo  as  not  to  need  this  corredion. 

Thus  is  a remedy  found  out  for  the  dcfe&s  and  inconveni- 
ences  of  the  Urometers  hitherto  produced,  and  an  Inftrument 
difeovered,  which  like  a new  Sence,  will  moft  nicely  fhew 
thofe  alterations  in  the  Air,  which  without  it  would  by  no 
means  be  perceptible,  and  of  which  undoubtedly  very  great 
ufes  might  be  made  in  order  towards  a perfect  Meteorologies 
which,  without  fome  fuch  help  as  this,  can  hardly  arrive  at 
any  great  point  of  certainty. 

But  I forbear  to  fay  more  about  it,  leaft  ( by  omiflion  of 
fome  material  circumftance  ) I fhould  prejudice  the  Ingeni- 
ous Author  of  this  difcovery,  who  has  promifed  to  publifh  a 
more  particular  account  thereof;  what  is  here  laid  being  on- 
ly intended  to. after  t the  Right  of  the  fir ll:  Invention  of  this 
Ufeful  and  Subtile  Inftrument  to  its  proper  Author,  from  cue 
pretentions  of  all  others. 


As- 
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Accounts  of  Books.  ( i .)  Le grand  fammx  Problems  de 

la  Quadrature  nfo  Cercle  refolu  Geometriquement  par 
le  Cercle  la  Ligne  droit  e^  par  Monfteur  Mallement 

de  Meflange.  A Paris,  in  12°  1 686.  With  a Re- 
futation of  the  fame , by  Mr.  D.  Gluverius.  Keg. 
S.  Soc. 

npHis  Author  is  one'  of  thole  unhappy  Geometricians, 
1 who  without  having  acquired  a through  Underftan- 
ding  of  the  Principles,  have  yet  thought  themfelves  able  to 
mafter  the  abftrufeft  Difficulties  in  this  nice  Mathematical 
Science,  where  the  leaf!:  overfight  or  miftake  fubvertsthe 
whole  fiiperftru&ure.  Hence  it  is,  that  the  true  Quadrature 
of  the  Circle  here  pretended  to,  is  loft  upon  phe  fame  Rock 
with  thole  many  others,  which  the  left  knowing  and  more 
opinionated  of  their  own  Skill  have  produced,  in  this  and 
the  laft  Century  : But  briefly  tej  fhew  wherein  the  Paralo- 
gifin  of  our  Author  confifts,  we  muft  firft  lay  down  the  con- 
ltru&ion,  whereby  he  pretends  to  do  the  Bufineft  : In  Tab. 2. 
Fig.  2.  let  f k z,  k be  a Circle,  f az  the  Diameter,  a the  Cen- 
ter, kzk  an  equilateral  Triangle  inferibed,  Bb  a line  e- 
qual  to  the  three  Tides  of  that  Triangle,  and  dividing  the 
Arch  fk  equally  in/,  the  line  / e will  be  half  the  fide  of  a 
Hexagon  inferibed,  which  fide  taken  6 times,  is  the  line  e E 
=to  the  circumference  of  the  Hexagon ; and  dividing  the 
Arch  if  in  h,  the  fine  h d is  half  the  fide  of  the  Dodecagon 
inferibed,  and  D d — 24  h d is  the  circumference  of  the 
Dodecagon;  and  proceeding  after  the  fame  manner , the  cir- 
cumferences of  Polygons  of  24, 4 S3  96  fides,  &c.  may  be 
found,  approaching  ftiil  nearer  and  nearer  to  the  circumfe- 
rence of  the  Circle,  which  at  length  will  be  equal  to  the 
line/Fin  the  Tangent;  but  how  to  find  the  Point  Fis  all 
the  Skill  : Here  our  Author  tells  us,  that  the  Points  B E D F 
are  all  in  the  Arch  of  a Circle,  whofe  center  is  in  the  line 
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f z>  continued  y but  to  contract  his  Work  into  a little 
compafs,  he  allures  us  that  it  is  all  one,  if  inftead  of  the 
whole  circumferences  Bb,E  e,Dd,  Ff  he  take  the  lines  h q9 
e pi  do,  ftn,  each  a third  part  of  its  correfpondent,  and  that 
in  this  cafe  too,  the  Circle  whole  Center  is  L, taken  in  the  Di- 
ameter fz  continued,  (hall  pafs  through  the  Points  o,  p,  q and 
intcrfe&  the  Tangent  Ff  in  the  Point  m,  lb  as  to  leave  fm 
= to  a third  of  the  circumference  of  the  Circle;  which  flip- 
,pofition  being  proved  to  be  groundlefs  and  erroneous,  all  the 
confequences  drawn  from  thence  muft  be  fo  too.  If  our 
Author  had  but  confidered  what  the  intermediate  Points  of 
the  Curve  between  o & p,p  & q,  q & t ought  to  exprefs , he 
could  not  but  have  difcovered  the  fallacy  himfelf;  for  the 
lines  od,pe,qb  are  each  proportioned  to / m,  as  the  fines  k b, 
i e,hd  to  their  relpe&ive  Arches  k f ifhf  and  fo  of  all 
the  reft  between  o and  m.  This  would  have  taught  him,  that 
the  Curve  he  has  occafion  to  ufe,  did  Universally  exprefs  the 
Proportion  of  the  Arches  to  their  Sines,  by  that  of  the  line 
fm  to  its  refpeclive  ordinates  * that  it  was  a fort  of  Lined 
Qu.idratrix,  to  be  reckoned  among  the  Line  a Gcometrice  Ir~ 
r anomies,  or  fuch  whole  relation  between  the  parts  of  the 
DiameteV and  the  Ordinates,  are  not  generally  expreffible  by 
any  one  Equation  ; that  this  Curve  did  interfeft  the  Circle 
in  the  middle  of  the  Arch  k.z,  and  continge  it  in  the  point 
Tins  Curve  will  be  better  underftood  in  Fig.  3,  where  it 
Is  drawn  as  it  ought,  and  wherein  the  proportion  of  the 
line  fm  to  the  lines  q b,  is  as  any  Arch  kf  is  to  its  Sine  k b. 

Tis  evident,  that  this  Curve  is  not  the  Circle  m op  q t ill 
Fig  A i yet  his  not  apparent  but  that  a Circle  paffing  through 
the  point  m. may 'intellect  it  in  feveral  points, as  o,pyq  : (but  to 
iiippole  it  to  pais  through  all  the  extremities  of  the  Circum- 
ferences of  the  infinite  Polygons  between  the  Circle  and  Tri- 
angle, or  their  thirds,  is  to  make  it  coincident  with  that 
Curve. ) It  remains  therefore  to  (hew,  that  the  Circle  paffing 
through  p and  q7  whole  center  is  in  the  Line  fz,  does  not 
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pals  through  the  point  jo,  which  from  the  following  Confide* 
rations  will  be  made  evident 

Firft  let  it  be  required,  by  the  extremities  of  the  lines  a$c, 
or  h,gf  (in  Fig.  4)  parallel  one  to  another  and  or  kj.  given 

as  parts  or  fegments  of  the  Axis  or "Diameter  of  theFigure,  to 
determine  what  curvity  palTeth  through  their  extremities, 
according  to  the  ^conditions  .of  the  five  Conical  Sections. 


Firft  if  it  be  found  that 


h 


-ft  A 
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C 6 ft.  ft  . , 

cr  ! — - is  equal  to 
4 e ~f-  e e x 


c c 


Aft 


fCilA  theft  it  is  the  Chara&eriftic  of  a Circle,  the 
d d-j-e  d e 4 J 

Lines  a,  b?  c being  difpoled  in  an  uniform  increafing  order  ; 
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Q C 

But  iff  thcbiggeft  Brands  in  the  middle,  than  '7-7-1 , 

4 4 ft-  e 4 

bb  cc-bb^bb 
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will  fihew  the  fame.  If  the 
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Lines  d , e be  fegments  of  a line  drawn  parallel  to  the  Axis 
then  transpofing  and  ordering  the  foregoing  Equations, Rule 

c ~b e c — a e 

a d 7°V  b — a d 

I jthen  the  Line  palling  through  the  Extremities  is  right 
ec~  bb  e " ' v ' 


Q , 

allb  may  be  found  accordingly  . If  y 


ft  hen  a Parabola  is  defigned.  The  Characte- 
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riftick  of  an  Hyperbola  or  Ellipfis  differs  not  from  that  of  a 
Circle  , but  only  by  a- Relation  to  the  inequality  of  the  Axes, 
and  the  alteration  of  the  Signs  4~  and  — . 

Secondly  , out  of  ft  '{i , 4 , or  b , c , t , lines  given , that  Hand 
in  the  Arch  of  a Circle  , to  find  the  Dilfance  from  the  Center 
= to  V*  ? or  m -f  e , and  to  determine  the  Radius  . There  is  a 
little  variety  in  the  cafe  , when  the  given  lines  are  in  the  fame 
Quadrant  or  other  wife  : but  there  being  only  occafion  for  this 

firft  Cafe , the  Rule  is  this , —7™“  *4“  \ e ==  e -f-  m : And 
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bie  e 4“  i ^ 'b  4*  1 c c ~ Radius . 
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Thirdly  , in  a Circle,  having  a , b , 4 and  , to  find  c : The 

■Hli2  Equa- 


Equation  is 
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-d  e — e2-\~b2~c2 . Fourthly:  To  infcribe 


Polygones  in  a continual  double  Progreftion  within  a Circle* 
many  different  Rules  maybe  given:  the  following  will  lerve,. 
.which  is  the  lame  with  that,  how  to  find  the  fubtenfe  of  an 


Arch,  out  of  the  fubtenfe  of  a double  Arch.  The  Rule  is 

thus ; 2 R2—  V 4 R4— A2  R2  = B2 ; Suppofing  A to  be  the 
Chord  of  a double  Arch  , and  B of  a fingle  Arch  . From  hence 
it  is  eafily  deduced , that  V 3R2  being  the  fide  of  an  equilate- 
ral Triangle  inlcribed,  the  fide  of  a Hexagon  will  be  R :of  the 
Dodecagon  V un  iR.2  — V iR2 : and  fofor  the  reft  . Now  re- 
ducing according  to  thefe  Equations  the  Lines  to  Numbers , it 
will  be  found  that  in  Fig.  2 Tab.  2 


bq  — 173205,08  ab~  50000,00 

ep  = 200000,00  36602,54  fm~  209439,51 

do—  207055,23  de~  99  90,04 


But  fuppofing , as  our  Authour  will  have  it,  that  d 0 ftands  in 
the  fame  Circle  with  b q and  e p , it  follows  that  the  Square  of 
d 0 — 42  2 6 3 8679  &c . whereas  it  Ihould  have  been  equall  to 
428718 707  Square  of  do  in  the  T able  . T he  /Square  of 
the  Tangent  fm  is  alio  a great  deal  to  fmall,  and  the  whole 
Quadrature  to  little : All  which  make  it  appear,  that  the 
Glory  of  Lewis  the  Great  is  not  (as  this  Book  pretends)  much 
advanced  by  the  Atchivements  of  this  Author ; who 
would  have  done  well,  in  a Matter  that  lb  little  needed  it,  to 
have  forborn  to  make  ule  of  the  facred  Words  of  our  Saviour, 
Math * uth.2$th. 


249  3 

II  Voiage  de  Siam  des  Peres  Jefuites  envoys  par  k 
Roy  dux  hides  & a la  Chine.  A Paris  i6%6. 4°, 

r.’T^  His  is  a fecond  Relation  of  the  Voiage  and  Embafly 

1 of  the  French  to  the  King  ofS iam  in  the  Year  1685, 
and  being  a more  particular  Account  than  the  former;,  an 
extract  of  this,  ’twas  thought,  might  fufiice  for  both : That 
was  eompoled  by  le  Chevalier  Chaumont  the  EmbalTadour, 
and  now  this  by  le  Pere  Tachart  Jefiiite,  who  was  one  of 
fix  Fathers  of  his  Order,  that  went  with  the  Embafifadour, 
as  Miflionaries  to  China.  The  whole  being  much  interfperR 
ed  with  matters  of  Religion  and  Ceremony,  I fiiall  onfy  take 
notice  of  Rich  things  as  relate  to  Arts  and  Sciences,  and  j^r- 
ticularly  of  the  ARronomical  Oblervations  made  at  the  Cape 
oh  Good  Hope  and  at  Siam ; whereby  the  Longitudes  of 
thofe  places  are  Rated  ; following  herein  the  Authors  me- 
thod. 

He  divides  his  Treadle  into  fix  Books,  whereof  the  firft 
contains  the  Voiage  from  Brejl  to  the  Cape  of  Good-Hope . 
Here  he  gives  the  reafons  and  motives  of  lending  this  Em-' 
bailie,  as  likewile  the  fix  Jefuites  who  are  Mathematicians 
and  by  the  Kings  Letters  Patents  are  lo  Riled ; Their  In- 
Rru&ions  being,  befides  their  Spiritual  Function,  to  prole- 
cute  the  bufinels  of  the  Royal  Academic  of  Paris  ( of  which 
they  are  admitted  Members  ) by  accurately  obfervingthe 
curious  things  in  Art  and  Nature,  and  particularly  to  make 
Oblervations  for  difcovering  the  Longitudes  of  the  Places 
where  they  pafs  ; for  which  purpofe  they  are  well  provided 
with  InRruments.  They  failed  from  Brefi  on  the  third  of 
March  Jl.  n.  and  arrived  at  the  Cape  of  Good  Hope  the  laR  day 
of  May , taking  notice  by  the  way  of  the  leverai  remarkables 
in  that  Voiage, which  are  here  too  well-known  to  need  repeat- 
ing ; But  mentioning  the  faultinefs  and  re<Rifieation  of  the 
Southern  ConRellations,  our  Author  is  not  willing  to  take 
notice  of  what  has  been  done  in  that  matter  by  a member 
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■of-'the.  1A>oyd  Society^  of  Lo.rido&9  tho’  Ms  Catalogue  of  thole 
Starrs  hath  been  tranflated  from  Latin'e  into  French  and  Print- 
ed at  Pam,  and  an  Account  thereof  is  in  the- Journal  des 
Sckvans  of  Aug.  7.  & Sep<  4.1 679;  but  fpeaks  of  it  as  a thing 
not  done,wi£hing  they  had  had  the  opportunity  to  augment 
the  Science  of  Aflronomy,  by  obferving  them  thcmfelves. 

The  fecond  Book  is  entituled  the  Voiage  from  the  Cape  of 
Good  Hope  to  the  Hand  Java  \ but  is  chiefly  taken  up  with 
the  defeription  of  the  Colonic  of  the  Hollanders  there, the  Na- 
tives, and  the  Agronomical  Oblervations  they  made  there  ! 
during  their  Bay,  by  which  they  have  determined  the  Lon- 
gitude tfthe  Cape  of  Good  Hope  iS  degrees  to  the  Eafi  of 
Paris:  ( but  here  we  muft  begg  leave  to  make  a Remark  ) 

He  mentions  7 feveral  Nations  of  the  Natives,  viz.  the  Hot- 
te.nt.qts,  whom  he  deferibes  at  larg,  the  Namaqmdsfl  of  thefe 
two  there  are  the  Figures  ) the  Vbiquaas , the  G our  i quads,  IL* 
ffiquads,  Souflquaas  and  the  Odi quads:  and  here  he  relates  a 
Voiage  made  in  the  Year  1685,  as  farr  as  the  Tropick, by  the 
Cover nour  of  the  Cape,  Mr.  Vanderjlell j who  is  laid  to  have 
found  about  the  Latitude  of  27  degrees  and  about  10  or  12 
leagues  from  the  ill  ore,  a Nation  of  Natives..  that  are  very 
Mu  flea  1,  who  have  long  Hair  flowing  on  their  fhoulders, 
ibme  of  the  Men  as  White  as  Europeans,  and  their  Women  ; 
Naturally  very  White  , but  they  Blacken  themlelves  to 
pieafe  their  Husbands  : This  Nation  feems  to  have  much  : 
more  Intelligence  than  .their  Neighbours,  but  fome  circum-  ' 
fiances,  feem  to;  argue  it  Kabulous, . : : : : 

Hpreare  hkewiie-  the  Figures  ;of  a Sugg  with  Horns  like  a ' 
‘"KJ9flp  or  the  Aemfyaj  the  Sea  Com 4 the  C erafl.es  or  Horned  S*r- 
fenfl  the  'CameUd&,  //and  two  forts  of  uncommon  Lizards , 
whereof  one:  ^.fkir  Crofe  611  his  back  :" 

Speaking,  SrAkfikmte  be  fays^he  was  told  by  ••creditable'  - 
|)eribns?,.,iiha^t^^"'h^d-  lefca  the;  foot  flaps'-  of [Elepdsahtrtkrd  : 
took  and  half  diameter-  and1  that  there  are  PAinocerdtes  there 
as  bfgg  as  ordinary-  Bkfbmts,  but,  by  I know  hot VhatmiL 
takedtemfakes .-the- ALkwomoU  a two  horned  AnmialThe  Vob 
01  . - age  . 


age  fromthe  Cape  to  Jam  ( in  fight  whereof  they  arrived 
Aug.  pb.fi.  n.  ) containes  nothing  very  Extraordinary. 

The  third  Book  is  the  Yoiage  from  Java  to  the  Kingdome 
of  Siam:,  which  is  chiefly  taken  up  with  what  occurred  at 
'Bard am  and  Batavia,  and  at  their  arrival  on  the  Coaft  of 
Sum,  here  are  rep  relented  the  Roads  of  Bantam  and  Bata- 
via, together  with  the  Elan  of  the  City  and  Fortrefs  of  Ba- 
tavia. 

The  fourth  Book  deferibes  the  Entry  and  Audience  of  the 
French  Embaflkdour  at  the  Court  of  Siam , who,  as  they  fay, 
was  received  with  more  Honour  and  Refpeci,  than  was  ever 
yet  (hewn  to  any  Ambafladour  whatever  ; and  that  even 
thofe  of  Per  fra,  the  Mogul  and  the  Tartar  Emperour  of  China, 
( tho’  his  neighbour,  and  by  much  the  moft  Potent  Mon- 
arch of  the  Univcrfe  ) prefent  themfelves  before  the  King 
of  Siam  on  their  Knees,,  whereas  Mr.  Chaumont  the  French 
Ambafladour  made  his  harangue,  fittingwith  his  Hat  on  his 
Head.  Here  are  deferibed  the  Baloonsov  Barges  of  State  which 
are  uied  SitSiam,  which  are  of  a very  odd  Figure,  as  of  Serpents ■ 
or  S ea-Horfes , but  which  by  their  fharpnefs  and  number  of 
Gars  are  of  an  incredible  Swiftnefs:  here  likewife  ’tis  relat- 


ed, that  the  old  White  Elephant  of  the  King  of  Siam  is  near 
upon  300  Years  Old ; asalfo  that  there  are  Tumblers  there,  of 
an  extraordinary  Agility,  as  that  they  would  ftand  upon  one 
Foot  on  the  top  of  a Bamboo of  80  or  100  Foot  high, and  then 
turn  themfelves,  and  ftand  on  their  Heads  thereon,  and  after- 
wards hang,  by  the  Chin  only,  on  the  top  of  the  fame,  and 
then  defcend  by  a Ladder  down  right,  with  an  incredable 
Swiftnefs,  working  their  Bodies  ail  the  while  through  the 
Rounds  of  the  Ladder.  , 

The  fifth  Book  is  entituled  the  Return  of  the  Voiage  of 
Siam,  and  firft  relates  feverai  notable  Shews  prefented  to  en- 
tertain the  Ambafladour ; as  the  light  of  two  Elephants,  who 
were  only  differed  to  twiit  each  others  Teeth, as  Bulls  do  their 
Horns;the  fight  of  an  Elephant  and  a Tiger  or  rather  a Panther , 
accwding  to  the  defer  ipt  ion',  and  the  manner  of  catching  the 

wild. 
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wild  Elephants,  by  alluring  them  into  an  inclofiire  by  the 
means  of  a Female  tame*  Elephant.,  and  the  like.  Next  are 
•related  feveral  Obfervations  of  the  variation  of  the  Magne- 
tical  Needle,  which  was  found  towards  the  end  of  the  Year 
1685,  to  be  about  half  a degree  Weft,  at  Louvo  near  Slant ; 
as  likewife  the  Obfervation  of  an  Eclipse  of  the  Moon  on  the 
10th.  December  ft.  n.  poft  medium  noctem,  made  at  a place  near 
Louvo  called  T hlee-V ou jfonne,  in  the  prefence  of  the  King.  It 
begun  about  the  Total  Darknefs  at  i6h.  2 %m.  4 

theEmerfion  or  end  of  Total  Darknefs  at  1 8k  2 m.  %6f  or  ra- 
ther, as  is  there  faid,  at  1 8/?.  10 m.  2 5/.  whereby  the  Longi- 
tude of  this  place  is-  found  98  degrees  and  half  from  Paris, 
and  about  6 k.  45 m.  to  the  Eaft  of  London,  as  may  be  feen  by 
comparing  this  Obfervation  with  the  Obfervations  thereof 
made  at  Dantzick,  Nurenburg  and  Lisbon , Publifhed  in  Phi * 
loft.  Tranfatt.  Num.  178, 182  and  184.  And  whereas  tisher^ 
faid  that  lome  Charts  have  made  the  Longitude  of  Siam  a- 
bove  20  degrees  more  than  it  is,  tis  to  be  underftood  only  of 
the  Charts  of  Sanfton,  which  in  this  particular  are  the  worft 
extant  .*  But  that  this  Correffion  is  juft,  we  are  fully  fatif- 
fied,  by  the  like  errors  in  thofe  parts,  difeovered  and  publfh- 
ed  in  the  Philofoph.  Collett,  of  Feb.  i6Sj,  and  in  Philof.  Tranft.  , 
of  June  1683.  Hie  relation  of  the  homeward  bound  Voiage 
(which  was  of  about  6 Months  { is  fhort  and  contains  very 
few  confiderable  Remarks. 

The  fixth  and  laft  Book  is  of  the  manners  and  Religion  of 
the  Stammers,  where  is  a fhort  defeription  of  the  Kingdome 
and  Capital  City  of  Siam  : Next  the  habits  of  the  People, 
and  their  ufe  of  Betele , Jrek,  and  Tea  is  deferibed,  as  like  wife  [ 
the  Root  Gin/eng  fo  much  efteemed  in  the  Eaft,  with  its  1 
Vertues  and  Ufes.  As  to  the  Religion  of  this  people,  which  ■ 
is  here  deferibed  at  large,  I fhall  fay  little  to  it,  as  not  fall- 
ing under  our  Argument,  only  one  principal  point  therein  1 
is  the  Metempfychofts  of  Pythagoras  and  the  Bramtnes,  and 
they  hold  the  Eternity  of  the  World,  but  on  the  contrary 
they  fuppofe  God  Mortal,  Corporeal  and  produced  in  time  : 
heir  prefent  God  they  call  S ommonokhodom* 
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A Remark  concerning  the  Longitude  of  the  Cape  of 

Good  Hope. 

IN  the  fecond  Book  of  this  Voiage  are  related  two  Obfer- 
vations  of  the  Satellites  of  Jupiter , capable,  if  well  made, 
to  afcertain  the  Longitude  of  the  Cape  of  Good  Hope.  The 
fir  ft  was  there  made  June  2 d.  f.  n.  1685,  when  at  1 1 h.  29m. 
20 f.  the  firft  or  mnermohSatellite  touched  theWeflern  edge  of 
Jupiter  and  at  1 1 h.  30 m.  50/C  it  appeared  no  more:  this  Ob- 
servation is  faid  to  be  made  with  an  excellent  Jellefcope  of 
twelve  Foot : The  other  was  on  June  J\.th.  following  f.  n. 
when  the  Emerfion  of  the  fame  Satellite  was  obferved  at  <fh. 
^pm./^of  from  which  latter  is  concluded,  that  the  Longitude 
of  theCVzj^is  1 8gr..totheEaftof  Paris , for  that  the  faid  Emer- 
fion , according  to  the  Calculus  of  Sigr.  CaJJini , in  the  Meridi- 
an of  Paris  ought  to  have  happen’d  at  8A  26m.  This  fame 
jE  fnerfion  is  computed  by  Mr,  Flamfeed  at  8 h.  19m.  2t  London, 
thkt  is,  3 m,  later  than  by  Sigr.  CaJJni%  and  confidering  that 
neither  is  verified  by  Obfervation  in  Europe , the  Longitude 
hence  deduced  is  doubtful  at  leaft  3 minutes , if  this  had  been 
the  only  Obfervation  But  the  former  being  confidered  will 
yet  ftiew  that  there  is  a much  greater  Doubt  ftill  remain- 
ing: For.  from,  certain  Afranomical  Principles  the  Parallax  of 
the  Orb , or  Difference  between  the  Place  of  Jupiter Seen  from 
the  Sun  2nd  Earth  was, at  theTime  of  the  firft  Obfervation, 9gr, 
19m.  which  Arch  that  Satellite  moves  in  1 h.  6m.  and  the  ut— 
moft  Duration  of  an  Eclipfe  thereof  in  this  Pofition  of  Jupiter 
being  fcarce  2 h.  20m.  ( as  appears  by  the  accurate  Obferva- 
tions  of  Mr.  CaJJini  and  Mr.  Flamfeed ) it  will  follow,  that 
from  the  Immerfion  behind  Jupiters  Weftern  Edg,  to  the 
Emerfion  outof  the  Shaddow, there  could  not  be  full  3$.  26 m. 
wherefore  the  Emerfion  out  of  the  Shaddow,  on  June  2d 1 
ought,,  according  to  theTime  of  the  Immerfion, .to  be  at  14A 
56 m.  at  lateft,  at  the  Cape ; which,  by  Mr ..Flamfeeds  Calcu- 
lus was  at  London  iff.  51m.  or  according  to  Sigr.  CaJJini.  at 
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i 3A  58  m.  at  Paris . Hence  the  Longitude  of  the  Cape  will  be 
found  but  14  Degrees  and  half  at  mod:  to  the  Eaft  of  Paris ; 
fo  that  thefe  2 Obfervations  will  differ  in  the  Refult  about,  a 
quarter  of  an  Hour;  which  is  a little  too  much.  However 
there  are  fome  Reafons  that  feem  to  argue  for  this  latter  Lon- 
gitude rather  than  the  former ; for  it  is  much  eafier  to  ob- 
ferve  what  becomes  of  a luminous  Objedt  that  appears, 
"than  to  wait  upon  the  firft  Appearance  of  a Star  Eclipfed : and 
tis  probable  that  the  S^////^might,inthelatterTime,be  feve- 
ral  Minutes  Emerged  out  of  the  Shaddow,  when  they  might 
■firft  perceive  it ; but  they  could  not  but  fee  the  Application 
to  the  Body  of  Jupiter  in  the  former,  if  we  may  fuppofe 
their  Telefcopes  fo  good  as  they  are  Laid  to  be  : And  that  the 
Cape  of  Good  Hope  is  not  more  than  an  Hour  to  the  Eaft  of  Pa- 
ris, is  proved  by  the  conftant  Content  of  our  Navigators,  who 
find  by  their  Reckonings  that  the  Ifland  of  St,  Helena  is  about 
22  or  23  Degrees  of  Longitude  to  the  Weft  ward  of  the  Cape ; 
(and  that  Sailing  both  backward  and  forwards  tis  the  fame, 
which  takes  away  the  Objection  of  Currents)  now  by  ac- 
curate Obfervations  made  at  St.  Helena , and  compared  with 
others  made  in  Europe  at  the  fame  Time,  the  Longitude  of  that 
Ifle  is  certainly  about  8 f Degrees  to  the  Weft  of  Paris:  It  fol- 
lows therefore  that  th.eC ape  cannot  be  much  more  than  1 4 or 
1 5 Degrees  to  the  Eaft  of  Paris  ; and  undoubtedly  it  muft  be 
lefs  than  1 8,  for  3 Degrees  is  much  too  great  an  Errour  to  be 
committed  in  fo  fhort  a Diftance  Sailing. 
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PHILOSOPHICAL 

TRANSACTIONS 


For  the  Months  of  January , February  and  March , 1687;. 


The  CONTE  N T S. 

1 . A iV account  of  a Comet  feen  at  Lipiick  in  September 
/ \ 1686.  taken  from  the  Lipiick  A£la  Eruditoruni 
for  the  Month  of  November  laf : (2)  Part  of  a Fetter  ‘writ- 
ten to  the  Revd.  Thomas  Gale,  S.  T.  D.  Reg.  Soc.  Seer  .from 
Carniola,  by  Mr.  John  Weichard  Valvafor  liber  Baro,  con- 
taining the  Method  of  C (fling  Statues  in  Metal ; together  with 
an  Invention  of  his  for  making  fuch  Statues  cf  an  extraordi- 
nary thinnefs^  beyond  anything  hitherto  known  or  praCtfed.  (3) 
Fhe  Anfwer  of  Dr.  Papin  to  fever  al  Objections  made  by  Mr. 
Nuis  againft  his  Engine  for  raijing  Water  by  the  Rarefaction  of 
the  Air 5 whereof  a defer  iption  is  given  in  Numb.  178.  of  thefe 
Franf actions.  (4)  An  Anfwer  of  the  fame  to  the  Author  of  the 
Perpetual  Motion.  (5)  Occultatio  Saturni  a Luna  plena. 
Anno  1687.  Martii  19 no.  mane:  obfervata  a D.  Ed.  Haines 
R.  S.  S.  ad  Totteridg  prope  Londinum,  fubLat.51  gr.^ym. 
(6)  A Difcourfe  concerning  the  meafure  of  the  Airs  Refifance 
to  Bodies  moved  in  it:  By  the  Reverend  John  Wallis  S.  F.  Di 
andR.  Soc.  Soc.  (7)  Part  of  a Fetter from  Mr.  William 
Cole  of  BriJdol  to  the  Publifher , about  the  Grains  refembling 
Wheat , which  fell  lately  in  Wiltshire.  (8)  An  Extract  of  a 
Fetter  written  by  Mr.  Veay  Phyfitian  at  Tholoufe,  to  Mr.  de 
St.  Uffans,  concerning  a very  extraordinary  Hermaphrodite  in 
thatCity.  Communicated  by  Dr.  Aglionby.  R.S,  Soc.  Accounts 
of  Books.  I,  I i 2 1.  Hifloria 
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I.  Hifioria  Plant  arum , fpecies  hadlenus  editas  aliafque  in - 
fuper  muitas  noviter  inventas  & defcriptas  compledtens,  &c. 
Autore  Joanne  Rajo  e Societate  Regia.  *7" omus  primus.  Lon* 
dini,  1686.  Fol.  A pud  Henricum  Faithorne  R.  S.  Typo - 
graphum  ; ad  Injigne  Rofre  in  Ccemeterio  D.  Pauli. 

II.  Philofophice  Naturalis  Principia  Mathematica , Autore 
If.  Newton,  Trin.  Coll.  Cantab.  Soc.  Mathefeos  Profef- 
fore  Lucafiano  & Societatis  Regalis  Sodali . Londini.  4 to* 
Projlat  apud  plures  Bibliopolas. 


An  Account  of  a Comet  feen  at  Lipfick,  Sept.  1686. 
taken  from  the  Lipfick  A£ta  Eruditorum  for  the 
Month  of  November  lafi . 

t ••  * - * - " • t ‘ . *♦  I I w . 7 I 

THat  Comets  are  fo  frequently  feen  of  late  above 
what  has  been  formerly  obferved,  happens  rather 
from  the  diligence  and  number  of  thofe  that  now  apply 
themfelves  to  the  Rudy  of  the  Coeleftial  Motions,  than 
from  any  cafual  concourfe  of  thofe  Bodies.  That  this  is 
fo,  may  be  concluded  from  the  five  Comets,  that  in  lefs 
than  fix  years  time  have  been  feen  to  traverfe  the  Heavens, 
of  which  yet  only  the  two  fir  ft  (viz.  thofe  of  1 68 1 and 
1682)  by  reafbn  of  their  long  tailes  were  generally  regard- 
ed. That  that  appeared  in  July  and  Auguft  1683.  was 
not,  as  I can  hear,  any  where  obferved  in  France.  That 
that  appeared  in  June  1 684  was  no  where  elfe  taken  no- 
tice of  but  at  Rome : and  now  this  of  September  1686,  we 
have  no  other  account  of,  than  this  from  Lipfick.  The  truth 
is,  that  where  Comets  are  deftitute  of  a tayleand  appear 
only  like  an  obfcure  hazie  Star,  as  thofe  of  1683  and  1 684 
did,  they  that  firft;  difcover  them  had  need  be  well  ac- 
quainted 
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quainted  with  the  Conftellations  (which  few  People  are,) 
and  muft  look  over  the  Heavens  defignedly  with  great  at” 
tention,  notwithstanding  all  which  ’tis  poffible  for  fuch 
obfcure  Stars  to  pafs  by  unfeen. 

This  Comet  was  obferved  at  Lipjich  by.  the  diligent  and 
accurate  Mr.  Kzrc.k;  in  whofe  Ephemerides  for  this  year 
there  is  likewife  a brief  account  thereof  ; He  faw  it  only 
twice,  viz.  on  the  8 th.  and  <)th . of  September  Ji.  vet . 1686. 
and  obferved  it  as  follows. 

Sept.  8.  4/6  mane  about  day-break,  he  found  the  Comet 
in  the  Conftellation  of  Leo,  to  the  right  hand  of  the  Lu - 
cida  in  Lumbis  Si  (as  is  conceived,  for  the  Latin  Copy  is 
defective  in  this  place)  and  refembling  that  Star  in  colour 
and  magnitude,  with  a thin  and  fhort  taile  extended  up- 
right. Over  the  Comet  in  the  fame  verticall  was  the  Star 
0 SI  of  Bayer,  or  2 1 Tychoni , diftant  therefrom  by  the  Mi- 
crometer, exadtly  a degree;  and  a Line  drawn  from  the  lu- 
cida  in  lumbis  si  to  the  Comet  palled  much  about  half  a 
degree  to  the  right  hand  of  the  faid  0 Leonis . The  diflance 
of  the  Comet  from  Regulus  taken  by  a Radius  was  about 
1 7 gr.  The  next  Morning,  Sept.  9.  the  Comet  appeared 
again  obfcurer  and  more  difficult  to  obferve  than  before, 
by  reafon  of  the  day-light:  however,  at  58 m the  di~ 

flance  thereof  from  8 si  was  found  by  the  Micrometer 
2°.  23!  m.  and  at  4 h 40 m.  again  2 gr.  25 1 m.  To  veri- 
fie  the  Times,  the  Altitude  of  the  Lucida  in  Lumbis  si  was 
Obferved  n gr.  10 min.  at  4 h.  08 m.  mane.  A right  Line 
drawn  by  the  Comet  and  the  faid  0 Leonis  towards  j3  Leo - 
ws,  or  the  Lucida  Colli,  left  that  Star  a little  to  the  right 
hand.  The  following  days  being  Cloudy  no  more  could 
be  Obferved, 

This  Comet  was  feen  by  a Countryman,  who  firft  gave 
notice  thereof,  from  the  6t  to  the  1 zth  of  September ; the  re- 
fult  of  whofe  Obfervations  is,  that  the  Comet  was  dire& 
in  motion,  that  it  moved  about  if  degree  per  diem,  and 
that  it  feemed  rather  to  decreafe  in  Latitude.  On  the  ph 

of 
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of  Septemb.  it  ivas  about  24  min.  diftant  from  fi  Leorns,  but 
its  bearing  therefrom  is  not  fet  down.  From  other  parts 
it  is  faid  to  have  been  feen  from  the  firfi:  of  September , but 
nothing  obferved. 

JSf.  B.  That  this  Star  6 Leonis  was  then  in  9 gr.  2 min.  of 
^ with  North  Latitude  9 gr.  41!  min.  Whence  at  the  time 
of  the  firfi:  Obfervation  it  may  be  concluded  that  the  Co- 
met was  in  9 gr.  5 5 of  ^ with  North  Latitude  90  1 5 min. 
And  at  the  fecond  Obfervation  the  Longitude  of  the  Co- 
met will  be  found  about  1 1 gr.  20  min.  in  nr,  with  much 
the  fame  North  Latitude  as  before. 

Thefe  Obfervations  being  fo  few,  do  fearce  fuffice  to 
conclude  any  thing  concerning  the  preceding  or  confe- 
quent  motions  of  this  Comet,  which  being  near  the  Sun 
and  ftill  approaching  him  was  foon  loft  in  his  Beams.  It 
may  however  ferve  one  day,  when  the  Theory  of  Comets 
fhall  attain  its  perfection,  to  confirm  an  Hypothecs , and 
help  to  afcertain  the  number  of  thefe  Heterogeneous  Pla- 
nets, whofe  frequency  makes  it  more  than  probable  that 
they  have  their  periodical  returns,  tho  hitherto  unknown. 
And  that  the  Prophecy  of  Seneca  [Brit  qui  demonjiret  aN~ 
quando  tn  qm  bus  Comet ee  par tibus  errent ; cur  t am  fedutii  a re- 
liquis , quot  qualefque Jint,~\  is  not  wholly  to  be  defpaired  of, 
will  foon  appear,  from  the  accurate  Theory  of  the  Comet 
of  i68f,  to  be  found  in  the  incomparable  Treadle  of  M. 
Jfaac  Newton , an  account  whereof  is  given  at  the  end  of 
this  Tranfadiion. 
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Part  of  a Letter  written  in  Latin  to  Thomas 
Gale,  S.  T.  D.  Secret.  Reg.  Soc.  from  Carnio- 
la,  bjrMr.  John  Weichard  Valva for  liber  Baro ; 
containing  the  Method  of  cajiing  Statues  in  Metal, 
together  with  an  Invention  of  his  for  making  fnch 
caji  Statues  of  an  extraordinary  thinnefs^  bey  ond  a- 
ny  thing  hitherto  kpown  or  pr act  ifed.  ; 

I Send  you  likewife  my  Method  of  calling  Statues  in 
Metal,  in  obedience  to  the  Commands  of  the  Royal 
Society  ; it  is  as  follows.  Fir ft  j I form  out.  of  good  Clay, 
that  will  endure  the  Fire,  and’ not  crack  either  in  drying 
or  burning,  fitch  a Figure  or  Statue  as  I defire  to  call ; 
when  this  is  well  dry,  I make,  all  over  the  Figure,  little 
holes  of  no  great  depth  ( but  both  fize  and  depth  propor- 
tionate to  the  bignefs  of  the  Statue  ) into  which  I let 
fmall  pieces  of  Metal,  and  with  fbme  of  the  fame  Clay 
fix  them  firmly  in  the  holes  ; the  ufe  of  thefe  bitts  of  Me- 
tal, marked  in  Figure.  I.  a , a , a,  a,  a , is  to  keep  the  Core 
and  Mould  from  touching  one  the  other,  or  falling  toge- 
ther when  the  Wax  runs  out ; and  that  they  may  remain 
conilantly  in  the  lame  fixt  Pollute.  This  done,  I fcra.pe 
away  with  fome  proper  Inftrument  as  much  of  the  Clay 
in  thicknefs  as  I defign  for  the  thicknefs  of  my  Statue,  and 
then  laying  it  in  a Furnace,  I burn  the  Core  till  it  be  red- 
hot.  (by  the  Core  I mean  always  the  Statue  firil  made  in 
Clay, ) When  it  is  cold  I rub  the  Core  all  over  with  that 
fort  of  Earth  or  colour,  which  our  G rmm  Potters  ufe,  to 
colour  the  joynts  of  the  Tiles  when  they  fett  Stoves  of 
Tiles  or  ( I^beLOfens  ; ) This  Colour  refembles  much 
that  which  the  French  call  Plomb  de  nser  ( Black  Lead') 
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which  is  ufed  to  delign  on  Paper,  and  eafily  wipes  out  with 
Bread,  but  it  is  not  the  lame : this  colour  I mix  with  Wa- 
ter, and  daub  all  over  the  Cere,  becaule  the  Metal  is  found 
to  run  freely  upon  it.  There  are  other  Subftances  pro- 
per for  this  purpofe,  but  I have  always  made  ule  of  this, 
efpecially  for  thin  Statues.  This  done,  I lay  on  upon  the 
Core  as  much  yellow  Wax  mixed  with  Pitch  or  Rolin  as 
will  make  the  thicknels  of  the  intended  Statue,  which  I 
form  in  the  Wax  with  all  the  exafhiefs  poffible. 

Here  note,  that  the  Particles  of  Metal  mentioned  to  be 
let  into  the  Core,  to  keep  it  at  a diftance  from  the  Mold 
muft  be  lo  let  as  to  fall  in  with  the  furface  of  the  Wax  ex- 
actly : and  that  the  realon  of  mixing  Pitch  or  Rolin  with 
the  Wax  is,  becaule  that  when  it  is  burnt  out,  it  makes 
a great  fmoak,  and  that  fmoak  adhering  to  the  Mold  occa- 
sions the  Metal  to  run  more  freely;  as  I have  experienced  it. 
Next  I put  ail  over  upon  the  furface  of  this  Statue  of  Wax, 
little  pieces  of  Wax  which  I call  the  little  chanels;  in  the 
Figure  marked  c.c.c.  c.c.c.  (all  which  muft  be  contri- 
ved lo  as  to  enter  into  the  great  Chanels  d.  d.  d. ) This 
done,  I cover  the  fore  and  wax  all  over  with  the  lame  lore 
of  Clay,  ■'  that  will  endure  the  Fire  without  cracking  ; and 
£o  I have  my  Concave  Statue  or  Mould  made.  Upon  this 
I lay  the  great  Chanels  marked  d.d.d.d.  both  upright 
and  tranfverfe,  formed  likewile  in  Wax,  and  placed  ac- 
cording to  judgment,  lo  as  beft  to  receive  the  ends  of  the 
little  Chanels  c.  c.  c.  c.  c.  for  the  more  ealie  diftribution 
of  the  Metal.  Thefe  great  Chanels  muft  all  meet  at  the 
top  of  the  Statue,  lb  as  to  come  out  by  one  hole,  as  at  E} 
where  the  Metal  is  to  be  poured  in ; it  is  alio  neceftary  to 
have  a Chmel  or  two  to  let  out  the  Air  as  the  Metal  en- 
ters, as  thole  marked  f.f:  and  there  muft  be  a hole  or  two 
left  at  the  foot,  asg.g,  where  the  great  Chanels  and  wax- 
en Statue  joyn ; and  whereat,  when  the  Mould  is  burnt, 
•the  wax  as  well  of  the  Statue  as  of  the  Chanels  may  run 
out.  The  great  Chauels  being  thus  placed,  the  Mould 
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muff  be  again  laid  over  with  the  fame  fort  of  Clay.  ( I ufe 
conffantly  to  bind  about  the  Mould  with  Iron  Wire  and 
then  lay  on  more  Clay  ) and  when  this  Mould  is  well  drie, 
then  I heat  it  red  hot  ; as  I did  before  the  Core,  fonow 
both  together. 

The  firft  time  I practiced  this  method,  I burnt  both 
Core  and  Mould  together,  and  all  the  fmall  bitts  of 
Metal  melted,  fothat,  though  it  chanced  to  fucceed  well, 
yet  I was  in  great  danger  of  mifcarriage  ; and  ever  fince  I 
burn  the  Core  firff,  that  fo  there  may  not  need  fo  ffrong 
a fire  to  burn  the  Mould : but  for  fmall  manageable  Statues 
of  not  above  a foot  of  two  high,  they  may  be  both  burnt 
together,  and  there,  is  no  need  of  the  holes  g.  g,  but  the 
Mould  may  be  inverted,  and  the  Wax  run  out  by  the  Chan- 
els f.  f.  and  E. 

The  Mould  being  thus  burnt,  I flop  with  the  fame  Clay 
the  two  holes  g.  g.  and  therri  bury  it  in  a pit,  and  pro- 
ceed as  is  ufuai  in  calling  of  Bells  and  the  like,  but  care 
muff  be  taken  that  the  Metal  be  very  well  in  fufion. 

If  it  be  a fmall  Statue  not  above  a foot  or  two  high,  whofe 
Mould  may  be  managed  in  ones  hands;  then  I make  me  a 
concave  Statue  of  Wax,  of  the  thicknefs  I defire,  and  then 
place  upon  it  all  thole  great  and  lefTer  Chanels,  as  afore  : 
which  done  I put  it  alltogather,  into  a liquid  fubffance 
made  of  Plaiffer  and  Tile  or  Brick  duff  tempred  with  wa- 
ter ; but  I doubt  not  but  the  way  of  calling  in  Plaiffer  is 
well  known  in  London,  and  therefore  fhall  not  need  to 
write  it. 

If  the  Statue  be  intended  very  thin,  then  I take  Copper, 
and  when  it  is  well  in  fufion,  I mix  with  if  a good  quanti- 
ty of  ZJn r,  without  obferving  any  certain  proportion  of 
weight;  the  more  Zjnc  the  better  the  Metal  runs.  I 
have  fometimes  for  fmall  and  thin  Statues  put  in  above  a 
third  part  of  Zinc,  now  Zinc  is  a certain  Mineral  Sub- 
ffance  like  Marcafite  or  Bifmutb , in  French  du  Zinc ; with- 
out it  our  work  would  not  fucceed  if  it  be  very  thin,  and 
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I have  found  by  experience  time  this  Mineral  makes  the 
Metal  run  moft  freely,  arid  gives  it  a fair  golden  Cou- 
lour. 

The  Statue  being  call,  I take  off  the  Mould  and  cut  off 
all  the  little  Chanels ; all  which  both  great  and  fmall  are 
filled  with  Metal,  which  may  be  kept  for  further  ufe : In 
thefe  there  is  much  more  Metal  than  in  the  whole  Sta- 
tue ; for  if  the  Statue  be  very  thin,  there  mull  be  more 
and  bigger  Channels ; and  fo  the  cheaper  the  the  Statue 
the  more  weighty  the  Chanels  and  the  more  Metal  re- 
maining. 

To  know  the  quantity  of  Metal  requifite  for  my  in- 
tended work,  I take  a lump  of  the  . fame  mixture  of  Wax 
and  Pitch,  with  which  I make  the  Mould  of  my  Statue  ; 
and  having  weighed  it,  I make  a Mould  upon  it,  and  calf 
in  the  fame  a lump  of  Metle  of  the  fame  fize  ; which  I 
weigh  and  thereby  compute  the  proportion  of  the  weight 
of  the  Mettle  and  Wax  ; then  oblerving  how  many 
pounds  of  Wax  I ufe  about  the  Figure  and  Chanels,  I can 
calculate  to  a fmall  matter  how  much  Metal  I need  to 
melt. 

This  is  my  manner  of  calling,  flatues  very  thin,  and 
which  ' alwais  fucceeded  happily  with' me.  Hitherto  I 
have  call  no  fiatue  above  nine  foot  high,  but  I doubt  not 
but  I could,  by  the  fame  methods,  call  one  of  any  big- 
nefs  dclired.  And  when  we  fhall  be  more  at  cafe  from 
our  ill  neighbour  the  Turk , I will  call  at  one  fufion  the  Sta- 
tue of  our  Emperour  Leopold . I.  fetting  on  Horsback,  much 
greater  than  the  life ; I have  been  already  in  treaty  about 
the  charges  thereof  with  the  States  of  this  Country ; and 
if  thefe  J urkifrj  troubles  had  not  come  upon  us,  it  had  been 
now  finifhed.  && 
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The  Anfwer  of  Dr.  Papin  to  federal  Objections  made 
by  Mr.  Nuis  again  ft  his  Engine  for  raifing  Water 
by  the  rarcfa&ion  of  the  Air  , whereof  a defer  iption 
is  given  in  No.  1 78.  offhefe  7 ranfadons. 

K|  aving  feen  in  the  Nouvelles  de  la,  Re  pub  1.  des  Lettres  of 
the  Month  of  December  la  ft,  fome  difficulties  which 
Mr.  Nim  doth  find  in  my  new  way  for  railing  Water, pub- 
lifh’tiii  the  Philosophical  Tran  factions  of  the  month'  of 
January  f I am  obliged  to  anfwcr  them  as  clearly  as  I can 
in  theie  fhort  notes. 

In  Ins  firft  Objection  he  faith,  that  it  would  be  a very 
hard  matter  to  hinder  but  fbine  Receptacles  would  come 
to  be  fill’d  too  much : So  that  the  water  filling  allb  the 
pipes  C D D would  hinder  the  effect  of  the  Engin.  To 
this  I anfwer  that  it  being  neceflary  to  let  out  the  water 
of  the  higheft  Receptacle,  I thought  it  might  be  conceived 
that  the  water  may  aifb  be  let  out  of  the  inferiour  Recep- 
tacles by  inferting  into  each  of  them  a crooked  pipe,  reach- 
ing a pretty  way  downwards,  and  having  its  lower  aper- 
ture fhut  up  with  a valve ; whereby  the  water  might  run 
out  when  the  Receptacle  fhould  be  fill’d  to  a certain  height: 
and  lb  I did  not  fudge  it  needfull  to  prevent  this  Object- 
ion. 

The  fecond  Difficulty,  which  I had  very  well  forefeen 
f as  it  is  plain  in  my  fir  ft  explication^  lyes  in  the  great 
quantity  of  Air  to  oe  rarefied  : So  that  Mr.  Nuis,  by  his 
computation,  doth  find  that  the  Pump’s  fhould  every  one 
contain,  84  cubick  feet  of  rarefied  Air  to  raife  water  at 
12000  footdiftance.  To  this  ! may  anfwer,  firft  that  I have 
not  pofitively  pro  railed  a good  fuccefs  but  for  Windfor  and 
St. Germain  ; but  when  I fipoke  of  Ver failles  I ufed  the  word 
perhaps,  thereby  fhewing  that  before  any  one  fhould  go 
about  fuch  a great  undertaking  he  fhould  refleCl  vpon 
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it  more  than  I would  then  do,  not  having  occafion  for  fuch 
work  : but  fince  I have  feen  Mr.  Nuis  his  Objection  J have 
been  Obliged  in  order  to  anfwer  him  to  make  the  follow- 
ing computation . 

Let  thediftanceas  he  fuppofethbe  T2ooo  foot,  and  the 
Capacity  of  each  Receptacle  be  about  one  half  of  a cubick 
foot : I might  make  the  wheel  with  the  Axis  to  make 
their  revolution  in  one  minute  of  time, and  lb  order  all  things 
that  the  Air  under  the  afcending  plugs  might  come  to  be 
rarefied  to  fuch  a degree,  that  by  its  Elafticity  it  might  not 
counterpoife  more  than  7 foot  of  water:but  at  the  fame  time 
the  Air  in  the  Receptacles  A A,B  B, would  even  in  it’s  great 
elf  dilatation  be  able  to  counterpoife  17  foot : fo  it  is  plain 
that  the  Air  will  be  driven  from  the  Receptacles  into  the 
Pumps  by  a ftrength  equivalent  to  ten  foot  of  water : Now 
if  we  compute  after  the  method  publifh’d  in  theTranfaCl- 
ion  of  the  month  of  OBobcr  laft,what  fhouid  be  the  Velocity 
of  the  Air  driven  by  fuch  a preffure : we  fhali  find  that  the 
laid  Velocity  will  be  about  740  foot  in  a fecond  : So  that 
in  half  a minute,  during  which  the  plug  goeth  up,  this  Air 
might  pafs  above  22000  foot, although  it  were  not  rarifi’d  at 
all ; but  being  rarefi’d,  as  we  do  fuppofe  it  to  be,  it  might 
go  a great  deal  further. 

I muft  now  take  notice  that  according  to  the  Honoura- 
ble Mr.  Boilers  Experiments  quoted  by  Mr.  Nuis,  the  Rare- 
faction of  the  Air  is  much  leffer  than  he  takes  it  to  be.* 
For  the  Water  contain’d  in  the  Pipe  N O.  is  fofar  from 
caufing  the  Air  to  fill  up  a fpace  four  times  bigger,  that 
it  will  not  extend  it  felf  to  a fpace  once  bigger  than  be- 
fore ; confidering  therefore  the  Velocity  of  the  Air  and  the 
final!  dilatation  it  doth  fuffer,if  any  one  will  take  the  trou-  . 
ble  to  compute,  he  will  find  that  if  the  Pumps  have  in 
Diameter  the  Diagonal  of  a Square  Foot,  and  the  fame 
heighth:  and  if  the  fmall  Tubes  of  communication  be 
made  of  f part  of  an  Inch  in  Diameter,  fo  that  being  1 2 0 00 
Foot  long,  they  may  contain  about  one  cubick  Foot  of 
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Air,  that  would  be  more  than  fufficient  to  make  the  ne- 
ceffary  Rarefa&ion  ia  the  Receptacles:  And  thus  much 
might  anfwer  Mr,  Nuti  his  Obje&ion. 

But  for  the  good  fuccefs  of  the  Engine  it  is  not  enough 
to  make  the  Air  pafs  from  the  Receptacles  into  the  Pumps, 
it  mull  alfo  return  from  the  Pumps  into  the  Receptacles : 
Now  for  this  intent  it  would  be  neceflary  to  let  the  Re- 
cepticles  but  five  Foot  above  one  another ; fb  to  drive  the 
Water  up  the  Pipe  ArO,  it  wrouid  be  enough  that  the  Air 
in.  the  Receptacle  B fhould  prefs  with  a ftrength  equivalent 
to  23  Foot  of  Water;  For  it  is  plain  that  5 Foot  in  the 
Pipe  A7  0 , together  with  apreffure  equivalent  to  17  Foot 
which  I have  fuppofed  to  be  in  the  upper  Receptacle  A9 
will  make  but  22  Foot  in  all : and  therefore  23  Foot  pref 
fing  in  the  Receptacle  B mini  prevail  and  caufe  the  Wa- 
ter to  afcend  .*  now  the  preflure  in  the  Receptacle  being 
but  23  Foot,  and  the  Air  in  the  Pump  returning  to  its  or- 
dinary preflure,  which  is  about  33  Foot;  it  is  plain  that  the 
Air  going  back  to  the  Receptacle  will  be  driven  by  a 
ftrength  equivalent  to  10  Foot,  as  well  as  it  had  been  in 
coming  from  the  Receptacle  towards  the  Pump : and  fb 
the  bignefs  afligned  for  the  communication-Pipes  will  alfo 
prove  more  than  fufficient  to  this  effebh 

From  what  I have  been  faying  it  is  plain,  that  in  great 
diftances  there  fhould  be  made  as  many  Pumps  as  Recep- 
tacles, as  I had  propounded  in  the  firft  explication  of  my 
Engine:  and  for  to  raife  Water  but  60 Foot  high,  there 
fhould  be  required  13  or  14  Receptacles  and  as  many 
Pumps  of  the  bignefs  aforefaid.  Some  people  may  take 
this  for  a great  difficulty.  But  I anfwer  that  in  this  Engine 
this  is  not  fo  much  as  it  feems  at  firft ; becaufe  the  preF 
fure  being  all  from  without,  there  is  no  need  of  any  great 
ftrength  to  refift  it,  and  fb  the  Metal  for  the  Pumps  will 
coft  but  little ; there  may  alfo  be  found  occafions  where  to 
make  fbgood  ufe  of  them,  that  Rich  an  Engine  as  I have 
defended  would  in  a years  time  fave  labour  enough  to  pay 
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for  many  Pumps, Tince  it  might  every  hour  raife  about 
1800  pounds  of  Water  to  the  height  of  60  Foot:  Mean 
while  I “don’t  pretend  to  have  given  here  the  belt  propor- 
tion for  thebignefs  of  every  part  of  the  Engine;  but  it 
may  be,  by  altering  the  Capacity  of  the  Pumps,  of  the 
Pipes,  or  of  the  Receptacles,  a much  more  confiderable  ef- 
fect might  be  produced  ; but  Fie  leave  this  to  be  l ookt  af- 
ter by  thole  that  may  have  occafion  for  it ; and  for  my  part 
I content  my  felf  having  fhewn  the  truth  of  what  I had  at 
fir#,  though  but  doubtfully,  propounded : For  the  River 
Seme, where  it  is  neareft  to  Verf allies, not  being  above  20000 
Foot  diftant,  it  is  eafie  to  lee  that,  to  fupply  this  in- 
create  of  diftance, we  might  lelfen  at  pleafure  the  capacity  of 
the  Receptacles,  or  increate  the  capacity  of  the  Pumps  and 
of  the  Pipes,  or  caute  the  wheel  to  (pend  more  time  in  its 
revolution : ’tis  true  the  Engine  would  produce  lels  effedt, 
but  upon  a great  River  the  number  of  the  Engines  might 
be  multiplied,  and  valf  quantitys  of  Water  ftill  be  railed. 

I fhall  therefore,  to  prevent  new  difficulties,  add  only 
this : that  as  well  as  in  the  Receptacles  I have  a way  to 
prevent  the  overflowing  with  Water;  lb  in  the  Pumps  I 
might  allb  prevent  the  overfilling  with  Air,  by  making 
a Valve  that  fhould  open  as  loon  as  the  Air  in  the  Pump 
Ihouldbe  more  comprefl:  than  the  outward  Air:  So  the 
Air  getting  in  through  any  pores  would  conftantly  be  let 
out. 

As  for  the  third  objection  wherein  Mr.  Nuis  fays  that  it 
doth  not  appear  how  the  Water  in  our  Engine  may,  by  Ra- 
refaction, alcend  higher  than  32  foot.  I anfwer  that  the  : 
Water  doth  not  at  any  time  ateend  higher  than  from  a 
lower  Receptacle  into  the  next  upper  Receptacle,  which 
heigh th  is  but  1 2 Foot : So  that  it  is  plain  enough  that  the . 1 
preifureof  the  Air  may  be  diffident  to  drive  it  up.  It  is 
indifferent  whether  it  be  by  Rarefaction  or  other- 
wife  that  the  Water  comes  into  the  Receptacle  A;  it  is 
enough  that  the  Water  is  there,  and  that  the  Air  preiles 

upon 
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upon  it  with  fuch  a ftrengthas  will  prevail  againft  all  that 
oppofeth  it,  as  I have  fhewn  above. 

To  the  fourth  Difficulty  I anfwer  ; That  although  the 
ufe  of  the  Pipes  be  meerly  for  the  conveying  of  Air : They 
may  neverthelefs  eafily  be  fill’d  -with  Water  when  need  re- 
quires, and  fo  the  defeTs  in  them  may  as  well  be  found 
out  as  in  the  Pipes  that  are  ufedfor  the  conveying  of  Wa- 
ter. This  is  all  I may  anfwer  at  prefent,  and  I fhall  make 
an  end  with  affiireing  Mr.  Nuis  that  Tie  make  ule  of  his 
advice  when  ever  he  will  be  plealed  to  give  it  me. 


An  anfwer  of  the  fame  to  the  Author  of  the  perpetual 

J Motion o 

IN  the  laft  papers  I publifhed  in  Phil . Tranfatf.  N. 

184  againft  this  perpetual  Motion  delcribed  in  N. 
177. 1 intreated  the  Author  to  permit  me  to  lay  nothing 
as  to  what  alterations  he  might  make  in  his  Engine ; reviv- 
ing to  leave  it  to  others  to  Ihew  him  that  upon  that  prin- 
ciple all  he  can  do  fignifies  nothing.  But  I find  fince,  in 
the  Nouvelles  de  U Repubk  for  December  laft,  that  he  ftill 
perfifts  to  urge  fome  new  contrivances,  which  being  add- 
ed he  conceives  his  Engine  muft  fucceed.  To  this  I an- 
fwer that  I undertook  only  to  Ihew  that  bis  firft  device 
would  faiie,  which  yet  I fhould  Icarce  have  done,  if! 
had  thought  a difpute  of  this  nature  could  have  lafted  lb 
long.  To  come  therefore  to  the  point,  where  he  faith 
that  this  Engine  may  well  fucceed  without  alteration,  be- 
caufe  he  hath  tryed  with  Liquors  put  into  Bellows  im- 
merfed  in  Water : I again  lay  that  I grant  him  the  truth 
of  the  Experiments,  but  deny  the  conlequences  he  would 

L 1 draw 
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draw  from  them, I have  already  given  the  reafons  of  my  diP 
fent,  which  this  Gentleman  is  not  pleafed  to  underftand. 
But  to  end  all  controverfies  he  may  pleaie  to  confult  Mr. 
Perr aulty  de  la  Hire , or  any  other  at  Paris  well  known  to 
be  skilled  in  Hydraulicks;  and  I doubt  not  but  he  will 
find  them  of  the  fame  opinion  with  Mr.  Boyle,  Mr.  Hook 
and  other  knowing  perlons  here,  who  all  agree  that  our 
Author  is  in  this  matter  under  a miftake. 


i 


Occult  at io  Saturni  a Luna  plena,  Amo  1687.  Martii 
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A Difcourfe  concerning  the  Meafnre  of  the  Airs  re- 

fijiance  to  Bodies  moved  in  it.  By  the  Learned 
John  Wallis  S.  T.D.  & R.  gf '0c. 

iM  r J ^ Hat  the  Air  ( and  the  like  of  any  other  Medi- 
J|  um ) doth  confiderably  give  refiftance  to  Bo- 
dies moved  in  it ; ( and  doth  thereby  abate  their  Celerity 
and  Force  :)  is  generally  admitted.  And  Experience  doth 
atteft  it ; For  otherwile,  a Cannon  Bullet  projected  Hori- 
zontally, fhould  ( fuppofing  the  Celerity  and  Force  undi- 
minifhed  ) ftrike  as  hard  againft  a perpendicular  Wall,  e- 
re£ted  at  a great  diftance,  as  near  at  hand  : which  we  find 
it  doth  not. 

2.  But  at  what  Rate,  or  in  what  Proportion,  fuchre- 
finance  is  ; and  ( confequently,  at  what  Rate  the  Celeri- 
ty and  Force  is  continually  diminifhed  ) leems  not  to  have 
Been  fo  well  examined.  Whence  it  is,  that  the  Motion 
of  a Project  ( fecluding  this  Confideration  ) is  commonly 
reputed  to  defcribe  a Parabolick  Line  ; as  arifing  from  an 
Uniform  or  equal  Celerity  in  the  Line  of  Projection,  and 
a Celerity  uniformly  accelerated  in  the  Line  of  Delcent.* 
which  two  fo  compounded,  do  create  a Parabola. 

3.  In  order  to  tne  computation  hereof ; I firft  premile 

this  Lemma , ( as  the  mod  rational  that  doth  occur  for  my 
firft  footing, ) That  ( fuppofing  other  things,  equal ) the 
refiftance  is  proportional  to  the  Celerity.  For  in  a double 
Celerity,  there  is  to  be  removed  (in  the  lame  time)  twice 
as  much  Air,  (which  is  a double  Impediment)  in  a treble, 
thrice  as  much  ; and  lb  in  other  Proportions.  \ 

4.  Suppole  we  then  the  Force  impreifed  ( and  con- 
fequently the  Celerity,  if  there  were  no  refifiance  ) as  1 j 
the  refiftance  as  r.  (which  rauft  be  lels  than  the  Force,  or 
elfe  the  Force  would  not  prevail  over  the  Impediment , to 
create  a Motion.)  And  therefore  the  effective  Force  at  a 
firft  Moment, is  to  be  reputed  as  1 —ri  That  is,  lb  much  as 

L \ 2 the 
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the  Force  impreffed,  is  more  than  the  Impediment  or  Re- 
finance. 

5.  Be  it  as  1—  r to  1 ; fo  1 to  m.  ( which  m is  there- 
fore greater  than  1 . ) 

6.  And  therefore  the  effective  Force  (and  confequent- 

JL 

ly  the  Celerity  ) as  to  a firfi:  Moment,  is  to  be  m of  what 
it  would  be,  had  there  been  no  refiftance. 

i . 

7.  This  ^isalfothe  remaining  Force  after  fuch  firfi: 
Moment ; and  this  remaining  Force  is  ( for  the  fame  Rea- 
fon  ) to  be  proportionally  abated  as  to  a fecond  Moment : 

— JL 

that  is  we  are  to  take  m thereof, that  is  m m of  the  impreffed 
Force.  And  for  a third  Moment  ( at  equal  diftance  of 

S.  i 

time)  mmm  j for  a fourth  nA  • and  fo  onward  infinitely. 

8.  Becaufe  the  length  difpatched  (in  equal  times)  is  i 
proportional  to  the  Celerities  • the  Lines  of  Motion  ( an- 

fwering  to  thofe  equal  Times  )are  to  be  as  m,  m* , m* , w4, 
&c.  of  what  they  would  have  been,  in  the  feme  Times, 
had  there  been  no  refiftance. 

9*  This  therefore  is  a Geometrical  Progrefffon ; and 
( becaufe  of  m greater  than  1 ) continually  decreafing. 

ic.  This  decreafing  Progreflion  infinitely  continued 
( determining  in  the  fame  point  of  Reft,  where  the  Mo- 
tion is  fiippofed  to  expire)  is  yet  of  a Finite  Magnitude  ; 

and  equal  to  m—  1 of  what  it  would  have  been  in  fo  much 
Time,  if  there  had  been  no  refiftance.  As  isdemonftra- 
ted  in  my  Algebra,  Chap.  95.  Prop.  8.  For  (as  I have  elfe-  ; 
where  demonftrated)  the  Sum  or  Aggregate  of  a Geome- 
trical Progreflion  is ( fuppofing  V the  greateft 

term , A "the  leaft,  and  R the  common  multiplyer. ) 

. R A 

That  is^— i Now  in  the  prefent  Cafe,  ( fuppo- 

fing the  Progreflion  infinitely  continued)  the  leaft  term  A , 

be- 


A- 


£*7*3 

becomes  infinitely  final!,  or  ==■  o.  And  confequentiy-^ 

doth  alfo  vanifh,  and  thereby  the  Aggregate  becomes 
VR 


— . That  is 

R—  i 

( as  will  appear  by  dividing 
V Rbj  R—i ;)  + 


H 

V R 


RR'  R3  1 R- 1 ’ 

( fuppofing  the  Progreflion 
to  begin  at  V ~ i.)  That  is 
( dividing  all  by  R , that:  lb 
the  Progreflion  may  begin 

, V i \ V V . V 
at  — : r=-n+ 


dv. 

VR-V 
■f  ’ V 

v 

+v-l 


+ 


V 

R 


R 


R~i  R'  RR 


+Y 

iO 


R RR 


—j—  77-3  -f-  drc.  That  is,  in  our 

XV 

prelent  Cale  ( becaufe  of 
V~iJkR—m:)  mm~\~  in 3 


+ 


V 


RR 

&c. 


&c.  =zm~i.  That  is/  putting  ' 1)  n of  what  it 

would  have  been  if  there  had  been  no  refinance. 

11,  This  infinite  Progreflion  is  fitly  ex  prefled  by  an  Or- 
dinate in  the  exterior  Hyperbola,  parallel  to  one  of  the  A- 
fymptotes  ; and  the  feveral  Member  of  that,  by  the  feve- 
ral  Members  of  this,  cut  in  continual  Proportion.  As  is 
there  demonftrated  at  Prop,  1 5.  For  let  S H,(vid.  Fig.'III.^ 
be  an  Hyperbola  between  the  Alymptotes  A B,AF : And 
let  the  ordinate  D H ( in  the  exteriour  Hyperbola,  paral- 
lel to  A F,)  represent  the  imprefled  force  undiminifhed;  or 
the  Line  to  be  delciibed  in  fuch  time,  by  a Celerity  anlwe- 
rableto  fuch  undiminifhed  force.  And  let  B S ( a like 

ordinate,)  be  m thereof ; which  therefore,  being  left  than 

D H 
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D H fas  being  equal  to  a Part  of  it;  will  be  further  than  it 
from  A F.  In  A B ( which  I put  = i ; lot  Bd  be  fuch  a 
Part  thereof,  as  is  B S of  D H.  Now  becaufe  / as  is  well 
known;  all  the  infcribed  Parellelograms,  in  the  exteriour 
Hyperbola,  A S,  A H \ kc.  are  equal ; and  therefore  their 

JL  \ 

fides reciprocal ; Therefore  as  A d~  i — m ( fuppofing 
Bd  to  betaken,  from  B towards,;  to  A B~  i,  f or  as 
m—  \ to  m\  ) fo is  BS 

i , i , i 


==  m D H,  to  d by  which  m 
is  therefore  equal  to 

± i 

— i ofD  H ;th  at  is  fas 
will  appear  by  dividing 

JL  S. 

i,  by  m — i,;  to  m -f-  m m 

df-m  " &c,  of  DH. 

Or  if Bd  be  taken  be- 
yond B ; then  as  A d = 

i -f  m7  to  A B = i , or  as 

.L 

m -f*  1 to  m , fo  is  m DH 
to  d h,  which  is  therefore 

equal  to  m -|-  i DH j that 


■0  !(-+— rf 


m mm 


m 


i 

i 

m 


~h 

+ 


i 

m 

i 

m 


I 

m m 


+ 


m m 


+ — _ — 

* mm  m 


kc. 


+ 


m m m 


isf  as  will  appear  by  like  dividing  of  i by  m -f- 1 5)  = to 

/ — i 4-  *-  ~&c.  of  D H. 
m mm  m , 

1 2 • Let  fuch  ordinate  d h9  or  f equal  to  it  in  the  Afymp- 

tote) A F,.he  io  divided  in  L,  M,  N kc.  ( by  perpendiculars 

cutting  the  Hyperbola  in  /,  m9nrkc.  ) as  that  FL9LM 

~ ( JL  i.  X 

M.N  be  as myrnm^nF  kc.  That  is,  fb  continually  de- 
creasing, as  that  each  antecedent  be  to  its  coniequent,  as 

' - l ' ' g 1 ! • ■ ' ■ ' '■  C:  ,j 

i to  m , or  as  m to  1.  .See  Fig.  IV 

19.  This  is  done  by  taking  A FyA  L,A  N , kc.  in  fuch 
proportion.  For,  6f  continual  proportionals  the  diffe- 
rences are  alfb  continually  proportional,  and  in  the  fame 

pro- 
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proportion*  For  let  8fc.be  fuch  proportionals  ; 

and  their  differences  a,  b,  c,  &c.  That  is  A 
C=b,C  ~D~c,h  c. 

Then,  becaufe  A,  B,  C,  D,  &c.  are  in  continual  proport: 
That  is  A.  B ::  B.  C ::  C.  D ::  &c. 

And  dividing  A — B.  B ::  B — C.  C ::  C — D.  D ::  8rc. 
That  is  a.  B ::  b.  C ::  d.  D : : &c. 

And  alternly  a.  b.  c,  he. ::  B.  C.  D.  &c. ::  A.  B.  C.  &c„ 

That  is,  in  continual  proportion  as  A to  B,  or  as  m to  r. 

14.  This  being  done;  the  Hyperbolick  (paces  Fl,Lm , 
M n,  he.  are  equal  As  is  demonftrated  by  Gregory  San- 
Vincent ; and  as  fuch  is  commonly  admitted. 

15.  So  that  FI,  Lm , Mn9  &c.may  fitly  reprefent  e- 
qual  times,  in  which  are  difpatched  unequal  lengths,  re- 
prefented  by  FL,  LM,  MN,  he. 

1 6.  And  becaufe  they  are  in  number  infinite  ( though 
equal  to  a finite  Magnitude  ) the  duration  is  infinite .-  And 
confequenky  the  impreffed  force,  and  motion  thence  ari- 
fing,  never  to  be  wholly  extinguifhed  ( without  lome  fur- 
ther impediment  ) but  perpetually  approaching,  to  A,  in 
the  nature  of  Afymptotes. 

17.  The  (paces  F4,F  m,  Fn,  he.  are  therefore  as  Lo- 
garithms ( in  "Arithmetical  progreflion  increafing  ) an-* 
fwering  to  the  lines  AF,  A L,  AMyhe. ; or  to F L,LM, 
MN,  he.  in  Geometrical  progreflion  decreafing, 

A JL  A 

18.  Becaufe  FLrLM>  M N,  he . are  as  m,  mm, m3,hc 
( infinitely  ) terminated  at  A ; therefore  ( by  <j[  10  ) their 
Aggregate  FA  or  dh,  -is  to  DH,  ( fo  much  length  as 
would  have  been  difpatched,  in  the  fame  time,  by  fuch 
impreffed  force  undiminiflied  ) as  1 to  m ~~  1 ==  n. 

19.  If  therefore  we  take,  as  1 to  n,  fo  AF  to  DH',  this 
will  reprefent  the  length  to  be  difpatched, in  the  fame  time, 
-by  fuch  undiminifhed  force. 

20.  And  if  fuch  D H be  fiippofed  to  be  divided  into  e- 

qual  parts  innumerable  ( and  therefore  infinitely  fmall  ; J 
thefe  anfwer  to  thofe  fas  many;  parts  unequal  in  FA, 
or  h d.  •'  2 i: 


v . ..  -I  ml 

•*i.  Bat,  what  is  the  proportion  of  r to  r,  or  ( which 
depends  on  it ) of  i r to  i,  or  i to  m \ remains  to  he 
inquired  by  experiment, 

22.  If  the  progreffion  be  not  infinitely  continued ; but 
end  ( fuppofe  ) at  'N,  and  its  leaft  term  be  J — MN:  then, 

out  of  77—“  — — " -f — - — &c.  is  to  be  fubduCted 
K — 1 m 1 mm  m 

A - 

j^ZL ~i  ( as  at  IT  10  ) that  is  ( as  by  divifion  will  appear  ) 

jj-  + &c.  That  is  ( in  our  prefent  cafe  ) ~ -f- 

— — h ~3  &c*  And  fo  the  Aggregate  will  be  - — - 4-  ~— 
mm  m 00  0 m * mm 


+ ^ &c. 


m 


1 —a 
n 


And  thus  as  to  the  line  of  Projection,  in  which  ( Ifclpd- 
ing  the  refiftance  ) the  motion  is  reputed  uniform  ; dif- 
patching  equal  lengths  in  equal  times.  Confider  we  next 
the  line  ofDefcent. 


23.  In  the  Defcent  of  Heavy  Bodies,  it  is  fuppofed, 
that  to  each  moment  of  time,  there  is  foperadded  a new 
Impulfe  of  Gravity  to  what  was  before:  And  each  of 
thefe,  fecluding  the  confideration  of  the  Airs  refiftance,  to 
proceed  equally  ( from  their  feveral  beginnings  /through 
the  fucceeding  moments.  As  (in  the  ereCt  lines) 

1 1 1 1 &e.  1 1 i&e,  ri  & c.,  1 &c.  and  fo  con-  1 
tinually  as  in  the  line  of  of  Projection.  1 1 

24.  Hence  arifeth  ( in  the  tranfverfe  lines  ) 1 1 1 

for  the  firit  moment  r,  for  the  fecond  1 1,  1 1 1 1 

for  the  third  1 -f- 1 -f*  r,  and  fo  forth,  in  A-  &■  c. 

rithmetical  progreffion  : As  are  the  Ordinates 

in  a Triangle,  at  equal  diftance. 

25.  And  fuch  are  the  continual  increments  of  the  Di- 
ameter, or  of  the  ordinates  in  the  exterior  Parabola,  an- 
fwCri  ng  to  the  interior  Ordinates,  or  Segments  of  the  Tan- 


gent 
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gent,  equally  increaflng.  As  is  known,  and  commonly 
admitted. 

26.  If  we  take-in  the  confideration  of  the  Airs  refiftence 

we  are  then  for  each  of  thefe  equal  progreffions,  to  fub- 
ifitute  a decreafing  progrefiion  Geometrical ; in  like  man- 
ner ( and  for  the  fame  reafons ) as  in  the  line  of  Projec- 
tion. 1 - 

27.  Hence  arifeth,  for  the  firft  mo-  i 

i_  i.  ± 

ment  m for  the  fecond  m- f for  the 


m 


m m 


3 2 

m m 


A 3 

m m 


£ 

m 


m m 


third  &c.  And  fuch  is 

therefore  the  Defcent  of  a heavy  Body 
falling  by  its  own  weight.  The  feve- 
ral  impulfes  of  Gravity  being  fuppofed 
equal. 

2 8.  That  is  ( in  the  figure  of  % 1 2 ) as  F L,  F M,  -FA7, 
&c,  in  the  line  of  Defcent,  anfwering  to  FL,  LM,  MNf 
&c.  in  the  line  of  Projection. 

29.  But  though  the  Progreffions  for  the  line  of  Projec- 
tion, are  like  to  each  of  thofe  many  in  the  line  of  Defcent  .* 

A 

it  is  not  to  be  thence  inferred,  that  therefore  m in  the  one, 

A 

is  equal  to  m in  the  other : But  in  the  fine  of  Projection 
( fuppofe  )—  /(  fuch  a part  of  the  force  impreffed,  and 


a celerity  anfwerable : ) in  the  line  of  Defcent,—  g ( fuch 

a part  of  the  Impulfe  of  gravity. ) 

30.  Thofe  for  the  line  of  Defcent  ( of  the  fame  Body  ) 
are  all  equal,  each  to  other  / Becaufe  g ( the  new  Impulfe 
of  Gravity  ) i n each  moment  is  fuppofed  to  be  the  fame. 

~ff.  But  what  is  the"pf6‘p'o'rtioil  bf X6"g  fth.it  6fthe 
force  impreffed,  to  the  Impulfe  of  Gravity  in  each  Body  J 
remains  to  be  enquired  by  ‘Experiment.  1 
•32.  This  proportion ; beiftg  found  as  tcf  one  known 
force;  the  fame  is  thence  known  as  to  ahy  otfe  force 

.Mm  ( who’s 


• * 


[*7«J 

( who’s  proportion  to  this  is  given  ) in  the  fame  uniform 

Medium. 

33.  And  this  being  known  as  to  one  Medium ; the  fame 
is  thence  known  as  to  any  other  Medium , the  proportion 
of  who’s  refiftance  to  that  of  this  is  known. 

34.  If  a heavy  body  be  projected  downward  in  a pendi- 

i I I 

cular  line ; it  defcends  therefore  at  the  rate  w,  w,  m\  8rc*, 

1 1 JL  i 

of  f ( the  impreifed  force  ) increafed  by  m,  m -f-  m -|- 

JL  JL 

mz  4*  ^ &c.  ofg  the  impulfe  of  Gravity  ; ( by  If 
% 27.  ) Becaufe  both  forces  are  here  united. 

35.  If  in  a perpendicular  projection  upwards;  it  afc 
cends  in  the  rate  of  the  former,  abated  by  that  of  the  lat-  j 
ter.  Becaufe  here  the  impulfe  of  Gravity  is  contrary  to 
the  force  impreiTed. 

36.  When  therefore  this  latter  (continually  increafing  ) 
becomes  equal  to  that  former  ( continually  decreafing  ) 
it  then  cealeth  to  afcend ; and  doth  thenceforth  defcend 
at  the  rate  wherein  the  latter  continually  exceeds  the  for- 
mer. 

37.  'In  an  Horizontal  or  Oblique  projection  : If  to  a 
Tangent  who’s  increments  areas  FL,  L M,  M.N,  &c; 

I 

that  is  as  — /,  8rc.  be  fitted  Ordinates  ( at  a given  an- 

'm 

gle)  who’s  increments  are  as  FL,  FM,  FN,  Src.  that  is 
as  '—g,  &c ; The  Curve  anfwering  to  the  compound  of 


thefe  Motions,  is  that  wherein  the  Project  is  is  to  move. 

38.  This  Curve  ( being  hitherto  without  a name  ) 
may  be  cal] ed  'Line a Projefforum  • the  line  of  ProjeCts,  or 
tluugs  .projected ; which  relembles  a Parabola  deform- 
ed. 


3 '.  The  Celerity  and  Tendency,  as  to  each  point  of  this 
line,  is  determined  by  a Tangent  at  that  Point. 

40.  And  that  agaiaft  which  it  makes  the  greateh  itroke 

or 
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or  percuffion,  is  that  which  £ at  that  point ) is  at  right  an- 
gles to  that  Tangent. 

41.  If  the  Projedion  ( at  27.  ) be  not  infinitely  con- 
tinued, but  terminate  ( fuppofe  ) at  N,  fb  that  the  laft 
term  in  the  firft  Column  or  Series  ered  be  a ; and  confe- 
quently  in  the  fecond,  m a j in  the  third,  m m a , &c.  ( each 
Series  having  one  term  fewer  than  that  before  it  .^thenffor 
the  fame  reafbns  as  at  22.  ) the  Aggregates  of  the  feve- 

ral  Columns  ( or  ered  Series ) will  be 


mm  a 


, and  fb  forth,  till  ( the  multiple  of  a becoming 

= 1 ) the  progrefiion  expire. 

42.  Now  all  the  abatements  here,  a , ma3  mm  a,  &e. 
are  the  fame  with  the  terms  of  the  firft  Column  taken 
backward.  For  a is  the  laft,  m a the  next  before  it ; and 
fb  of  the  reft. 

43.  And  the  Aggregate  of  all  the  Numerators  is  fo 

many  times  1 as  is  the  number  of  terms  ( fuppofe  /, ) want- 
ing the  firft  Column ; that  is  t — , or  n t ~~~ 1 ^ ; & 

n n 

this  again  divided  by  the  common  denominator  ft,  becomes 

And  therefore  — — — is  the  line  of 
nn  nn 

defcent  by  its  own  Gravity. 

44.  If  therefore  this  be  added  to  a projecting  force  down- 
ward in  a perpendicular ; or  fubduded  from  fuch  projed- 

ing  force  upward  - that  is,  to  or  from The  De- 


fcent in  the  firft  cafe  will  be— — - f 4-  -----  - & : and 

ft  J nn  d 

the  Afcent  in  the  other  cafe X— 1 f — nJ.~~  1 "ha  „ And 

n nn  0 

in  this  latter  cafe,  when  the  ablative  part  becomes  equal 
to  the  pofitive  part,  the  Afcent  is  at  the  higheft : and 

M m thence- 
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thenceforth  ( the  ablative  part  exceeding  the  pofitive  ) it 
will  defoend. 

45.  loan  Horizontal  or  Oblique  projection;  having 

taken  in  the  line  of  Projection,  and  thence  ( at  the 

/Z 

. , ftt ' f 4- 

Angle  given  ) - g in  the  line  of  Defcent ; the 

ZZ  zz 

point  in  the  Curve  anfwering  to  thefe,  is  the  place  of  the 
Project  anfwering  to  that  moment. 

46.  lam  aware  of  fome  Objections  to  be  made,  whe- 
ther to  fome  points  of  the  Procefs,  or  to  fome  of  the  Sup- 
portions.  But  I faw  not  well  how  to  wave  it,,  without 
making  the  Computation  much  more  perplexed.  And  in 
a matter  lo  nice,  and  which  mult  depend  upon  Phyfical 
Obfervations,  t’will  be  hard  to  attain  fuch  accuracy  as  not 
to  Band  in  need  of  fome  allowances. 

47.  Somewhat  might  have  been  further  added  to  di~ 

red  the  Experiments  feggefted  at  and  31.  But 

that  may  be  done  at  leifure,  after  deliberation  had,  which 
way  to  attempt  the  Experiment. 

48.  The  like  is  to  be  faid  of  the  different  refiftence 
which  different  Bodies  may  meet  with  in , the  fame  Medi- 
um, according  to  their  different  Gravities  ( extenfively  or 
intenfively  confidered  9 and  their  different  figures  and  Po- 
rtions in  Motion.  Whereof  we  have  hitherto  taken  no 
account ; but  fuppofed  them,  as  to  all  thefe,  to  be  alike 
and  equal. 

Pofl-fcript .. 

49-  The  computation  in  f 4 r,  42,  43,  may  ( if  that  be 
alio  defired  ) be  thus  reprefented  by  Lines  and  Spaces.  The 
Ablatives  a,m  m a,  &c.  ( being  the  fame  with  the firft 
Column  taken  backward  ) are  fitly  reprefented  by  the  fog- 
ments  of  A7  F(- beginning  at- N- ) in  Figure  IV.  and  V.  and 
therefore  by  Parallelograms  on  thefe  Bales,  affuming  the 
common  bight  of  F h}  or  N Qg  the  Aggregate  of  which 

' - is 
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is Nb,  or  FQ^  And,  fa  many,  times  i,  by  fb  many  e- 
qual  fpaces,  on  the  fame  Bales,  between  the  fame  Paral- 
lels terminated  at  the  Hyperbola:  The  Aggregate  of 
which  is  h F N Qa,  From  whence  if  we  fubduCt  the  Ag~ 
gregate  of  Ablatives  F the  remaining,  trilinear  h 
reprefents  the  Defcent. 

50.  If  to  this  of  Gravity,  be  joyned  a projecting  Force ; 
which  is  to  the  impulfe  of  Gravity  as  h AC  to  h F ( be  it 
greater,  lefs,  or  equals  taken  in  the  fame  line : the  fame 
parallels  determine  proportional  Parallelograms,  whole 

Aggregate  is  AC  A 

51.  And  therefore  if  this  be  a Perpendicular  Projection 
downwards;  then  h KJz  n ( the  fumme  of  this  with  the 
former  J reprefen ts  the  Defcent. 

$2.  If  it  be  a Perpendicular  upwards;  then  the  diffe- 
rence of  thefe  two  reprefents  the  Motion  • which  fb  long 
as  AC<Q^  is  the  greater,  is  Afcendent : but  Defcendent 
when  h &»  becomes  greater and  it  is  then  at  the  higheff: 
when  they  be  equal. 

53  . If  the  Projection  be  not  in  the  fame  Perpendicular, 

( but  Horizontal,  or  Oblique!  then  /C reprefents  the 
Tangent  of  the  Curve;  and  h Qn  the  Ordinates  to  that 
Tangent,  at  the  given  Angle. 

54.  But  the  Computation  before  given  I take  to  be  of 
better  ufe  than  this  reprefentation  in  Figure.  Becaufe  in 
fuch  Mathematical  enquiries,  I choofe  to  ieparate  f as 
much  as  may  be  ) what  purely  concerns  Proportions  ; and 
confider  it  abffraCfly  from  lines  or  other  matter  where- 
with it  is  incumbered. 

As  to  the  queftion  propofed  ; whether  the  refiffance 
of  the  Medium  do  not  al  ways  take  off  fuch  a proportional 
part  of  the  force  moving  through  it,  as  is  the  Specifick 
Gravity  of  the  Medium  to  that  of  the  Body  moved  in  it: 

( for,  if  fo,  it  will  fave  us  the  trouble  of  Obfervation.  ) 

X think  this  can  by  no  means  be  admitted.  For  there  be 
many  other  things  of  confideration  herein,  befide  the  In- 

. - ten- 


tenfive  Gravity  for,  as  fome  call  it,  the  Speeifick  Gravity ) 
of  the  Medium. 

A vilcous  Medium  fliall  more  refift,  than  one  more  flu- 
id, though  of  like  Intenfive  Gravity. 

And  a fliarp  Arrow  fliall  bore  his  way  more  eafily 
through  the  Medium , than  a blunt  headed  Bolt,  though 
of  equal  weight,  and  like  intenfive  Gravity. 

And  the  fame  Pyramide  with  the  Point,  than  with  the 
Bale  forward. 

And  many  other  like  varieties,  intended  in  my  49. 

But  this  I think  may  be  admitted,  namely,  That  dift 
ferent  Mediums , equally  liquid,  ( and  other  circumftances 
alike,;  do  in  fuch  proportion  relift,  as  is  their  Intenfive 
Gravity.  Becaufe  there  is,  in  fuch  Proportion,  a heavi- 
er object  to  be  removed,  by  the  fame  Force.  Which  is 
one  of  the  things  to  which  33.  refers. 

And  again : The  heavyer  Projeft  once  in  motion,  ( be- 
ing equally  fwift,  and  all  other  circumftances  alike)  moves 
through  the  lame  Medium  in  luch  proportion  more  ftrong- 
ly,  as  is  its  Intenfive  Gravity.  For  now  the  Force  is  in 
fuch  proportion  greater,  for  the  removal  of  the  lame  re- 
liftance.  And  this  part  of  what  my  f 3 2.  infinuates. 

But  where  there  is  a complication  of  thefe  confiderati- 
onsone  with  another,  and  with  many  other  circumftan- 
ces whereof  each  is  feverally  to  be  confidered  .*  there  muffe 
be  refped  had  to  all  of  them. 
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Part  of  a Letter  from  Mr.  William  Cole  of  Briftol 
to  the  Publijher , about  the  Grains  refembling  Wheat 
which  fell  lately  in  Wilt-fhire. 

• This  City  and  Country  round  about,  is  filled  with 

Reports  of  Raining  Wheat  about  Warminfter,  and  other 
Places  within  Six  or  Eight  Miles  of  it,  and  many  believe 
it;  I have  procured  feveral  Parcels  of  it,  and  carefully  ex- 
amined them,  and  find  it  to  be  the  feeds  of  Ivy- Berries , 
which  from  Towers  and  Churches,  Chimneys,  Walls  and 
high  Buildings,  were  lately  by  very  fierce  Tempefts  of 
Wind  and  Haii,  driven  away  from  the  holes,  chinks  and  ci- 
ther parts  where  Birds  had  brought  them,  efpecially  Ster- 
lings and  doughs : It  were  to  little  purpofe  to  tell  you  the 
prodigious  Stories  which  have  been  made  of  it  • among  ma- 
ny others,  it  was  confidently  affirmed  ( and  backt  byfe- 
veraf,  who  affinne  i they  had  feen  it ) that  thole  Grains 
were  found  in  the  Hail,  as  Seeds  in  Comfits : I do  here 
acquaint  you  with  it  ( upon  Notice  I had  of  fome  who 
have  lent  feveral  Parcels  of  it  to  your  Society,  with  firange 
Relations  of  it  ) to  the  end  you  may  infor  m them  of  the 
Truth  ; For  I have  by  all  the  ways  I can  Imagine  exami- 
ned and  compared  them  with  the  Seeds  of  Ivy  Berries,  by 
the  taft,  fmeL),  fize,  and  Figure;  with  the  affiftance  of 
Magnifying  Glailes,  viewing  them  in  both  the  fuperficial 
and  inward  Parts.  This  perhaps  they  may  have  difcove- 
red  before  this  comes  to  tneir  Hands,  if  they  defire  farther 
Satisfaction  concerning  it,  I lhall  be  ready  to  ferve 
them,  &c. 


William  CokA 
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An  Extract  of  a Letter  written  by  Mr.  Veay  Phy- 
sician at  Tholoufe  to  Mr.  de  St.  ZJffans,  concern- 
ing a very  extraordinary  Hermaphrodite  in  that 
City.  Communicated  by  Dr.  Aghonhy . Keg. 
Soc.  S. 

JE  veux  Monfieur,  vous  fair  e part  d^une  chofe  fort  extraor- 
dinaire, qui  mi  efl  arrivbe  ily  a quelques  jours  dans  V Hof - 
pital  S.  Jacques,  au I quartier  des  femmes , ouje  fuis  de  tour  pen- 
dant.ce  femeftre.  On  apporta  une  fervante  malade  Hermaphro- 
dite. Elle  eft  du>  lieu  de  Pourdiac  a feptlieues  de  Tholoufe. 
Elle  a ete  baptifee  en  qualite  de  file,  fous  le  nom  de  Margue- 
rite. Son  Pere  efl  pauvre  homme  de  Pourdiac,  quon  appelle 
Malaufe.  Elle  efl  agee  de  21^22  ans,  ay  ant  bien  la  mine, 
exterieure  Pune  f ile,  mats  les  marques  re  elle  s Pun  homme  bien 
puijfdnt.  Son  v if  age  efl  feminin  & affez  agreable , la  gorge 
bien  jolie,  dr  les  ?nammelles  auffibien  faites  qu  on  les  puijfe  de- 
fir er  a une  file,  les  fejfes  & les  cuiffes  grande  s comme  aux  fem- 
mes, les  parties  honteufes  tout  comme  celles  Pune  femme,  mais 
elle  n efl  percie  quedela  pr of ondeur  de  deux  petits  tr avers  de, 
doigts  ; dr  au  mflieP  de  cette  fen'te,  il  pend  tin  membre  viril 
d une  gr  off  ear  fort  confiderable,  dr  qui  dans  l '‘erection  luy  fort 
au  dehors  P emtir  on  huit  pouces . Ce  membre  ejl  bien  for  me > 

hormisquilna  point  de  prepuce,  dr  qu  il  n ejl  pas  accompagni 
diet  efl jcules  apparent . IP urine  & la  femence  en  f orient  comme. 
aU'x  hdrnmes,  dr  ce  qu  il  y a de  particulier , c ejl  que  le  fang 
menfirual  coiile  auffi  f ar  ce  mSme  conduit  de  la  Verge. 

ff  aurois  eu  di  la  peine  a le  croire,fi  je  ne  V auois  veu  may - 
me  me,  dr  examine  fort  exaclement  dans  le  temps  que  fes  men- 
Jlrues  couloient,  lesquelles  luy  furuknnent  prefque  tous  les  mois 
ajfez  regulitrement , nepaffant  gueres  deux  mois  de  temps  fans 
les  avoir  \ mais  prefque  toujour s avec  de  grander  douleurs  dr 
une  tenfion  au  bas  ventre  qui  marque  une  efpece  P inflammation 
dans  ces  parties . f’ay 
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j Pay  fail  voir  tela  a plufteurs  de  nos  medecins , & apres  a- 
' voir  confulte  Mefftetirs  Us  Vicar its  Getter  aux^  nous  luy  avons 
fait  prendre  un  habit  d*hmmt,fou$  le  mm  d* 1  Arnaud  Ma- 
iaufe;  & on  va prefenUment  luy  fairs  apprendre  quelqtte  meti- 
er . II  n y avoit pas  a hefiter  la  defies,  pane  que  notre  Herma- 
phrodite petit  fort  bien  f air e la  fonttion  dd  homme , & point  du 
tout  celle  de  femme. 

fay  cru  vous  fairs  plaifir  de  volts  ecrire  ce  fait , qui  commen- 
ce deja  d’etre  public  dans  cstte  vide,  metis  qui  eft  bien  rare , & 
bien  extraor  dinars. 

Tholofe 

ftec'emb.  4.  1686. 


Accounts  of  B O O K S. 

I .Hifloria  Plant  arum  fpecies  haSiemts  edit  as  alia  fa  infa- 
per  mult  as  noviter  invent as  defer ipt  as  compleB- 

ens  Autore  Joanne  Rajo  e Societate  Regia. 
Tomus  primm  rVondam^  1 686  Fol.  Apud  Henricum 
Faithorne  R,S.  Typographum  j ad  inftgne  Rofte  m 
Cat  meter  io  D.  Pauli. 

T He  excellent  Author  of  this  great  Work,  is  fo  well 
known  for  his  incomparable  Skill  in  the  Botanick 
Science,  and  other  Parts  of  ufeful  Learning,  that  it  will 
be  needlefs  to  fay  any  thing  of  him.  The  Forreign  Jour- 
nals haying  given  Accounts  of  this  Book  have  prevented  the 
mentioning  of  many  particulars,  but  they  only  fpeaking 
in  general,  and  per  f ahum,  neglecting  the  Divisions,  Sub- 
divifions,  and  the  Method  j Ifhall  therefore  only  confine 
my  felf  to  thofe  Particulars. 

The  FirftTome  contains  18  Books,  to  which  are  premi- 
fed  a Botanick  Lexicon,  or  Interpretation  of  Terms  of  Art  ; 

N n to- 


together  with  an  Account  of  moft  of  the  Writers  that  have 
handled  the  Subject  of  Plants.  The  firft  Book  treats  of 
Plants  in  general ; as  of  their  Roots,  Stalks,  Sap,  Juices, 
their  Motions,  and  Differences ; of  Gems  or  Buds,  Leaves, 
Flowers, Fruits,  Seeds,  Clavicles  or  Climbers,  Prickles,  t 
their  Varieties,  and  Vegetations  ; of  Sowing,  Propaga- 
ting, Cultivating,  Grafting,  or  Inoculating  ; oftheTranF 
mutation  of  Plants,  their  Statures  or  Magnitudes,  their  A- 
ges  or  Duration,  their  Faculties,  Tafts,  and  Ufes,  their 
Places,  and  Divifions  ; of  Colie&ing,  Drying,  and  Prefer- 
ving  them,  their  Chymical  Amljfis , and  their  Di~ 
feafes. 

The  id.  Book  begins  with  Particulars,  as  the  imperfed 
Plants,  fuch  as  feem  to  have  no  Flower  or  Seed ; thefe  are 
either  Submarine ; as  the  Corals , Sponges,  Alga's,  Wracks , &c. 

Or  Terreftrial,  as  the  Mushrooms,  and  barren  Mojfes.  Or  Sub-  i 
terraneous,  as  the  Truffles  ; fome  of  the  Fungi  and  Mojfes,  ! 
have  vifible  Seeds : Thefe  are  all  fubdivided  into  fubordi- 
nate  Genera , as  the  Mujhroorns  according  to  their  Lamella , 
Plates,  Brims,  and  Caps;  and  as  they  are  noxious,  or  efcu- 
lent;  or  grow  upon.  Trees. 

The  $d.  Book  contains  the  Capillary  or  Acaulofe 
Herbs,  which  bear  their  very  minute  Seeds  on  the  backs  of 
their  Leaves,  that  are  confpicuous  by  the  Microfcope  : Thefe 
are  fubdivided  according  to  their  Leaves,  as  they  are  1 
whole,  entire  and  undivided  ; or  varioufly  cut,  laciniated, 
pinnate,  and  ramole.  Of  this  Kind  are  the  Ferns,  the  Spleen - 
worts.  Polypodies , Maiden-Hairs,  &c.  which  have  nothing 
like  a Flower. 

Tbe  4 th.  Treats  of  fuch  Flerbs  as  have  an  imperfect  or  i 
ftamineous  Flower,  commonly  call’d  Afetalofe,  becaufe  it 
is  not  compofed  of  Pet  ala  or  tender  fugacious  coloured 
Leaves,  only  of  a Calyx  or  Cup,  of  Stamina  or  Capilla-  i 
ments  of  Styles.  Thele  are  fubdivided,  I.  into  fuch  whole 
Fruits  are  not  contiguous  to  their  Flowers ; as  in  Hops , 
Hemp,  Nettles,  Spin  ache.,  Mercury,  Palma  Chrifti,tbe  American 
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Phyflck  - Nut , &c.  II.  Into  lucli  that  have  a triquetrous,  or 
triangular  Seed,  as  the  Docks.  Sorrels , Arfmarts,  Kjiot-grafs, 
Snake -weeds.  III.  Into  thole  that  have  round,  comprefled, 
and  otherwile  figured  Seeds,  as  the  Pond-Weeds , Orr  aches, 
Sea-Purflane , the  Elites , the  Amaranthi , the  Beets,  feme  /^j« 
/A,  &c. 

The  5//;.  Book  begins  with  thole  that  have  a perfe<T 
planifolious  Flower,  or  tender  coloured  Pet  ala , or  Leaves, 
that  make  up  a compound  Flower : thefe  are,  I.  either 
laclefcent,  milky,  and  pappofe,  containing  their  Seeds  in  a 
lanugo  or  downy  Subftance ; as  the  Lettuces , Sow-thiftles , 
Succory s,  Hawk-weeds,  Mouf  c-ears , Vandelyons , Scorzonera’s  or 
Yiper-grafs,  Goats-beard,  &c.  II.  Such  as  have  folid  Seeds 
without  any  pappus  or  lanugo  ; as  Endive , Nipple-wort , 
and  fome  Succory s ; thefe  are  ladtefcent. 

The  6th . Book  contains  the  Herbs  that  are  not  Milky, 
and  yet  bear  their  Seeds  in  a downy  or  pappofe  Subftance, 
fucceeding  the  Flowers ; thefe  have  either  radiated,  dif- 
cole,  and  flat  Flowers ; as  Colts-foot , the  Conyzas  or  F7^- 
banes,  Elecampane , the  Star-worts , the  Leopards  Banes , the 
Golden  Rods , the  Stacha, s,  the  Jacobna7s  or  Ragworts  ; or  elle 
the  Flower  is  difpofed  into  a Tbyrfus  or  Spike,  as  in  the 
Petajitis  or  Butter-bur. 

The  7 th.  Is  of  the  capitate  Herbs,  whole  Flowers  are 
fifiular  , and  whole  Seeds  are  included  in  a Squamofe  Calyx 
or  cup, conglobated  into  a Head,  fill’d  with  a Pappus : of  this 
Kind  are  the  Blew-bottles , Saw-wort,  the  faceas  or  Kjnap- 
weeds,  the  great  0^0*7, the  great  Burr-dock , and  moft  of  the 
Tbiflles,  which  are  fub-divided  according  to  their  Heads, 
Flowers,  Prickles,  Spots,  Confiftence  of  their  Leaves,  &c . 

The  8$.  Comprehends  the  Corymbiferous,  that  are  not 
Pappofe,  thefe  have  either  a radiated,  or  a naked  Flower, 
and  are  liibdivided  according  to  the  Colours  of  the  BarbuU 
and  Difcus,  and  from  the  Figures  the  Flowers  make;  of 
this  Tribe  are  the  Sun-flowers,  the  Chryfanthemum  s and 
Marigolds,  the  Yarrows,  Datfies,  Feverfew , the  Lavender-cot - 
v • Nn  2 tons, 
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tons,  the  Tanfies,  Wormwoods , Southernwoods , Mugworts , Scabi- 
ofes,  Leaf  els , Eringo , the  G lob  e-thi file,  &c. 

The  9 th.  Treats  @f  the  "Umbelliferous  Herbs,  to  which  are 
premiled  fome  Herbs  that  are  a little  a Kin  to  the  "Umbelli, 
only  they  have  a Tingle  Seed  fucceeding  each  Flower; 
whereas  the  true  Vmbelli  have  two  ; of  the  firft  Kind  are 
many  Valerians , the  Sea  Lavenders , the  Marvel  of  Peru,  A- 
grimony , Burnit , Meadow-Rue.  Fumitory , &c.  The  genuine 
Vmbelli  have  Pentapetalom  Flowers,  to  each  of  which,  luc- 
ceed  two  naked  Seeds  joined  together  ; thefe  are  put  un- 
der fo  many  fub-divifions,  according  to  the  various  Fi- 
gures of  their  Seeds,  and  Leaves ; of  this  VmbelUferous  Fa- 
mily are  the  Parfneps , the  Fennels , the  Angelica  s,  the  Cum- 
mins Parfiys , Hemlocks,  Small  age,  Anifeed,  Caraways , the  Car- 
rots, Coriander , &c.  all  which  are  very  nicely  diftinguifhed, 
and  varioully  Tub-divided. 

The  io th.  Contains  the  Stellate  Herbs,  whole  Leaves  like 
a radiated  Star  embrace  the  Stalk  ; their  Flowers  are  Mo- 
nopet alous,  tho’  divided  or  cut  into  four  Segments,  or  co- 
loured Leaves ; to  each  Flower  there  generally  Tucceeds 
two  Seeds  ; of  this  Kind  are  the  Madders,  the  Crofworts , 
the  Ladies  Bed-Jlraw , the  Wood-roofs , the  Cleavers  or  Goofe- 
grafsjdrc.  The  lecond  Section  of  this  Book,  comprehends 
the  Afperifolious  Herbs,  whole  Flowers  are  Monopet  alous, 
and  generally  reflected  at  the  end  like  a Scorpions  Tail, 
yet  cut  into  five  Margines  or  Segments ; to  every  one  of 
thefe  Flowers  lucceed  for  the  moft  part  four  Seeds  ; of  this 
Kind  are  the  Pulmonaria  Maculofa , or  Sage  of  ferufalem,  the 
Hounds-Tongues,  Borage,  Buglofs,  Alkanet,  the  Heliotropes  ok 
Turnfoles,  the  Gromils , Scorpion-grafs , Comfrey,  the  Honey- 
Worts,  &c. 

The  i ith.  is  of  the  Verticilhte  Herbs,  To  called  from, 
the  Flowers  embracing  the  fialk  like  a whirl,  or  wherle,  1 
the  Leaves  are  generally  placed  together  exaQdy  oppofite 
on  the  Stalk,  the  Flowers  are  Monopet alous,  labiated  for  the 
moft  part  or  gale  at  ed',  to  each  Flower  Tucceeds  4 Seeds, 

which. 
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which  the  Calyx  or  Perianfhium  lerves  inhead  of  a V eifel  ? 
thele  are  fubdivided  according  to  their  liibftance  and  du- 
ration, as  they  are  Lignous , Frutkofe , Perennial,  and  Her - 
baceous.  Of  this  tribe  are  the  Sages,  the  Lavenders,  Rofe - 
wary,  the  Hyffops , the  Savoury  s.  Thymes,  Po ley-mountain , 
the  Germanders,  the  Mints,  Penneroyalls,  Vervain,  the  Ma- 
jorams%  Bafilj  the  Clary  s,  Be  tony s , Marrubiums,  Lamiums , 
Sideritis,  Ground-Ivy , Banlm,  Calamint,  Ground-pine,  Bu- 
gle, &c. 

The  1 7th.  Comprehends  thole  Herbs,  to  each  of  whole 
Flowers  fucceed  more  than  4 naked  Seeds,  whole  number 
is  indefinite,  they  being  Bolyfpermom ; here  we  may  note 
that  Mr.  Ray  takes  thole  for  naked  -Seeds  whole  Follicules 
or  Covers  ( if  they  leern  to  have  any  ) are  not  calf  off,  but 
fall  with  the  Seeds  from  the  mother  Plant,  being  not  fe- 
parable  from  them.  Of  this  family  are  the  Hepatkas,  the 
Ranunculi,  the  lelfer  Celandine,  lome  Mallows  and  Altha- 
• as,  Avens,  Strawberries,  Cinquefoils,  T ormentill , &c.  The 
fecond  Section  of  tins  Book  is  of  fuch  Herbs  as  have  many 
naked  Seeds,  and  a Flower  without  any  Perianthium  or 
Calyx,  as  the  Traveller  s-joy,  and  fbme  Climbers,  Dropworf, 
Meddow-fweet , the  Ane monies,  Pafque-flowers : Thole  of  the 
former  Section  having  Perianthia  or  Cups  about  their 
Flowers. 

. The  1 Tyth.  Is  of  the  Pomiferom,  and  Bacciferom  Herbs, 
thefe  are  diftinguifhed  by  the  Magnitude,  and  Skins  of  their 
Fruits;  the  Flowers  are  naked,  Monopetalom,  divided  in- 
to five  Margines  or  Segments , placed  on  the  top  of  the  Fruit 
like  a Corolla  oxVmbilicus.  Of  this  kind  are.  the  Gourds, 
the  Pomp  ions,  the  Coloquintida,  the  Citnds,  Melons,  Cu- 
cumbers, the  Paffion-fiowers,  &c.  China,  Bryony,  Solomon  s- 
feals,  Solamtmy  ox  Night f jades.  Mandrakes Capficums  or 
Guinny  pepper.  Spar agm,  Lillies  of  the  Vallie.  &c. 

The  x\th.  Contains  the  Multifiliquofe  or  corniculated 
Herbs,  which  after  each  Flower  bear  many  Pods  or  hor- 
ned Seed  VelTels.  Of  this  kind  are  feme  Sedums  or  Houfe- 
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heks}  Orpines,  P e 'ion)  s, black  Hellebore  ,iome  Alth^a-s,  Monks- 
hoods, Columbines , Larks-fpur  s* 

The  1 5 th.  Is  of  fuch  Herbs  as  have  a uniform  Monope* 
talons  Flower,  and  befides  the  Calyx  of  the  Flower  have  a 
diftinH  and  proper  Seed  VeiTel,  fuch  as  are  the  Henbanes , 
the  Tobacco's , the  Gentians , the  Convolvuli  or  Bind-weeds, 
the  Bell-flowers , Throat  worts,  Ramp  ions,  Stramonium  s or 
Thorn  Apples : The  other  SeTion  is  of  the  deform’d  Mono- 
pet alom  Herbs,  both  of  which  are  fubdivided  according  to 
the  Figures  and  Valves  of  the  feminal  Veffels,  ofthislaft 
kind  are  the  Butterworts,  the  Toad-flax  or  Linaria , Birth  - 
worts,  Figworts , Foxgloves , Cock-combs  or  Rattles , Eyebrights , 
Cow-wheats , &c. 

The  1 6th.  Treats  of  fuch  Herbs  as  have  a uniform  Te- 
trapet (pious  or  four  leav’d  Flower  with  a deciduous  quadrifc - 
lious  Calyx  or  Perianthium,  to  which  fucceed  long  or  broad 
Seed  Veflels,  or  fhort  ones : the  fir  ft  are  Siliquofe,  the  o- 
ther  Capfular ; of  thefe  kinds  are  the  Stock-gilliflowers,  -the 
Wallflowers , Toothworts , Rockets 7 Muflards,  Cabbages , Colli- 
flowers , Turneps , Radi  floes,  Crejfes,$curvigrajfes,  &c.  all  which 
are  fubdivided  according  to  their  various  Pods,  and 
Capfulas.  To  thefe  are  fubjoyn’d  many  Anomalous  tetrar 
petalous  Herbs,  or  rather  Monopetalous , their  Flowers  be- 
ing laciniated  or  cut  into  4 parts;of  this  latter  kind  are  feme 
Veronica  s or  Speedwells,  fbme  Chtckweeds,  Brook  limes , Pop- 
pies, fome  Lyflmachia  or  Willow-herbs , Rues,  the  Spurges, 
Plant  aines,  &c,  thele  make  the  17th.  Book. 

The  1 %th.  and  laft  Book  of  the  firft  Tome  comprehends 
the  Legumes  or  Papilionaceous  Herbs,  whofe  Flower  fbme- 
what  reprefents  a Butterfly  with  expanded  wings,  and 
is  properly  a deform’d  Monopetalous  Flower,  tho’  lacini- 
ated into  4 unequal  Segments.  Thefe  are  divided  I.  into 
fuch  Legumes  as  climb,  and  run  up  fticks,  or  perches,  as 
the  KJdney  Beans,  Peafle,  Tares , Vetches , Lent  ills,  &'C.  II. 
into  fuch  as  have  no  clafpers,  and  doe  not  climb,  neither 
are  trifoliated,  thefe  are  fubdivided  into  many  fubordinate 
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genera]  according  as  their  Pods  are  Ample  and  ereft,  as  in 
Lupines , Beans,  common  Liguorice,  Goats-Rue ; or  ecbi^ated 
and  monofpermous , as  in  Cocks-head ; or  propendent, 
as  in  the  Or  obi,  Aftragoli  or  Heath-Peafe,  Chicbes  or  as 
their  Cods  are  included  or  hid  in  Bottles,  or  Veficles,  as 
in  the  Antbyllis ; or  joyned,  as  in  fome  Qoluteas,  Ferrum 
eyuinum,  Ornitbopodium  or  Birds-foot ; or  double,  contain- 
ing a double  Series- of  Seeds,  as  in  the  Tragacanths,  &c.  The 
III.  general  divifion  is  into  fiicli  Legumes  as  are  trifoliated, 
which  are  varioufly  fubdivided,  according  as  their  heads 
are  thicker  or  thinner  fpieated ; or  their  Pods  hid  in  the 
Calyx,  or  appear  out  of  it,  or  are  longer,  fhorter,  intort- 
ed  or  cochleated ; of  thele  kinds  are  all  the  Trefoils , Hares- 
foot , Me lilots.  Fenugreek,  Anonis  or  Reft -Harrows  Saint * 
fom  or  Medick-Fodder,  the  Me  die  as  or  Snail  Trefoils,  the  Lo- 
ti which  are  almoft  Pent  aphyllous  or  five  leaved  Legumes , 
the  Cytifi  or  fhrdb  Trefoils ; to  thele  are  fubjoined  many 
anomalous  fliymfe  Hgpbs,  very  near  a kin  to  the  Papiliona- 
ceous; as  feveral  Fumitprys,  Acafia  s,  Mimofas  or  lenfitive 
Plants. 

So  much  for  the  general  Method  of  this  Book ; as  for 
the  lubdi  vifions  of  each  tribe,  they  are  fo  numerous  and 
very  nice,  that  I could,  not  trace  and  let  them  down  in  this 
account  for  want  of  room  and  words : therefore  the  Rea- 
der is  referred  for  them  to  Mr.  Ray  hiinfelf,  who  dilcovers 
in  every  part  a vafl:  Memory,  a quick  Apprehenfion,  a 
clear  Judgment,  and  a long  Experience. 

Before  we  leave  this  Work  it  may  bee  necefiary  to  note, 
that  all  the  Plants  confufedly  dilperled  up  and  down  in 
Books,  are  eollefted  and  Methodically  digefied  in  it,  toge- 
ther with  many  new  ones  never  before  publifhed  y in  the 
Hiftory  of  each  Plant  Mr.  Ray  obferves  this  excellent  Or- 
der, firft  he  gives  the  Etymologies , then  the  Characlerift- 
ick  Notes  of  diftmTion,  the  belt  Synonymous  Names,  de- 
foriptions  of  all  the  parts,  the  times  and  places  of  Grow  th, 
and  the  ufes  as  well  Medicinal  as  Mechanical, 

The 
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The  fecond  and  lad:  Tome  is  already  far  advanced  in  the 
Prefs,  above  ioo  Sheets  being  work’t  off,  and  the  whole 
will  certainly  be  finifhed  and  pubiifhed  by  the  end  of  this 
Summer ; this  Volume  will  contain  the  Pentapetdous  and 
Polypetalous  Herbs,  the  Bulbs  and  thole  a kin  to  them,  the 
Culmiferous  and  Graminifolious , as  the  Corns,  Grajfes,  Reeds, 
Rujhes , &c.  After  which  follows  the  Anomalous  or  difbr- 
derly  tribe  of  Herbs  ; and  then  the  Dendrology  or  Hiftory. 
of  Trees  and  Shrubs  begins,  all  which  will  be  digefted  in 
a new  and  mod  natural  Method  ; there  will  alfb  be  a ve- 
ry large  Appendix.  As  foon  as  this  Volume  is  pubiifhed 
a particular  account  fhall  be  given  of  it  j in  the  mean 
time  a fhort  general  Specimen  of  the  Dendrology  may  be 
inferred,  containing  only  a few  of  the  principal  heads. 

Fird  Mr.  Ray.  divides  the  Trees  into  fuch  as  have  caudd 
cem  fmplicem  nonramofum^  and  fuch  as  have  c audio em  ramo - 
fum  : the  fird  have  a fimple  Stemme  without  any  Branch- 
es, and  produce  but  one  great  Gemrut- or  Bud  ; the  fecond 
that  are  ramofe , are  fird  didinguifhe&into  fuch  as  havey^- 
rem  a fruftu  difjtmtfum  feu  remotum , and  fuch  as  have  fo- 
re tn  Fruciui  contiguum ; of  the  fird  fort  fome  have  the 
Flower  remote  from  the  Fruit  in  the  fame  Phnt,  and  fome 
toils  Plant  is  fejmBum.  Of  fuch  as  have  alfb  the  Flower 

contiguous  to  the  Fruit,  fome  have  it  fummo  Fruciui  inf  - 
denfem , and  others  imo  FruBui  adnafcentem ; of  the  drd  of 
thefe(which  have  for  the  mod  part  a Corolla  ox  Umbilicus  on 
the  top  of  the  Fruit  ) fome  contain  their  feed  in  Pericarpio 
feu  pulp  a htmida , others  in  materia  Sic  a ore.  Each  of  thefe 
may  be  divided  according  to  the  number  of  the  Seeds 
which  the  Fruit  contains,  into  thofe  that  have  FruBum 
monococcum , dicoccum , tricoccum , tetracoccim , pentacocmm,,  and 
polycoccum  \ after  the  fame  manner  alfb  may  the  other  fort 
which  have  Flore m imo  FruBui  adnafcentem  be  divided : 
there  will  be  many  other  Heads,  of  which  at  large  and  in 
particular  when  the  Work  comes  forth. 
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II.  Philofophice  Naturalis  Frincipia  Mathematical  Ah - 
tore  If.  Newton  Trin.  Coll.  Cantab.  Soc.  Math ?- 
feos  F r of  effort  Lucafiano,  .&  Societatis  Regalis 
Sodati . 4to.  Londini.  Frojlat  apucl  plnres  Biblio « 
polas. 

'His  incomparable  Author  having  at  length  beenpre- 
vailed  upon  to  appear  in  publick,  has  in  this  Trea- 
tiiegiven  a moft  notable  inftance  of  the  extent  of  the  pow- 
ers of  the  Mind ; and  has  at  once  fhewn  what  are  the 
Principles  of  Natural  Philofophy,  and  fo  far  derived  from 
them  their  confluences,  that  he  feems  to  have  exhaufted 
his  Argument,  and  left  little  to  be  done  by  thofe  that  fhall 
fucceed  him.  His  great  skill  in  the  old  and  new  Geome- 
try, helped  by  his  own  improvements  of  the  latter,  fl 
mean  his  method  of  infinite  Series)  has  enabled  him  to 
m after  thofe  Problems,  which  for  their  difficulty  would 
have  ftill  Iain  unrefblved,  had  one  lefs  qualified  than  him- 
felf  attempted  them. 

This  Treatife  is  divided  into  three  Books,  whereof  the. 
two  firft  are  entituled  de  Motu  Corportm , the  third  de  Sy- 
Jlemate  Mundi . 

The  firft  begins  with  definitions  of  the  Terms  made  life 
of,  and  diftinguifthes  Time,  Space , Place  and  Motion  into 
abfolute  and  relative,  real  and  apparent,  Mathemati- 
cal and  vulgar:  fhewing  the  neceffity  of  fuch  diftin- 
ftion.  To  thefe  definitions  are  fubjoyned,  the  Laws  of 
Motion,  with  feveral  Corollaries  therefrom  ; as  concerning 
the  compofidon  and  refolution  of  any  dired  force  out  of, 
or  into  any  oblique  forces,  ( whereby  the  powers  of  all 
forts  of  Mechanical  Engines  are  demonftrated : ) the  Laws 
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of  the  reflection  of  Bodies  in  Motion  after  their  Collifion  .♦ 
and  the  like. 

Thefo  neceffary  Pracognita  being  delivered,  our  Author 
proceeds  to  conlider  the  Curves  generated  by  the  com- 
pofition  of  a dired  imprelfed  motion  witli  a gravitation 
or  tendency  towards  a Center and  having  demonftrated 
that  in  all  cafes  the  Areas  at  the  Center,  defcribed  by  a re- 
volving Body,  are  proportional  to  the  Times  ; he  fhews 
how  from  the  Curve  defcribed,  to  find  the  Law  or  Rule  of 
the  decreafe  or  increafe  of  theTendency  or  Centripetal  for- 
ces fas  he  calls  it)  in  differing  distances  from  the  Center. 
Of  this  there  are  feveral  examples : as  if  the  Curve  defcri- 
bed be  a Circle  palling  through  the  Center  of  tendency ; 
then  the  force  or  tendency  towards  that  Center  is  in  all 
points  as  the  fift  power  or  fquared-cube  of  the  diftance 
therefrom  reciprocally.  If  in  the  proportional  Spiral,  re- 
ciprocally as  the  cube  of  the  diftance/  If  in  an  Ellipfe 
about  .the  Center  thereof  directly  as  the  diftance.  If  in 
any  of  the  Conick  Sedions  about  the  Focus  thereof;  then 
he  demonftrates  that  the  VisCentripeta, or  tendency  towards 
that  Focus,  is  in  all  places  reciprocally  as  the  fquare  of  the 
diftance  therefrom;  and  that  according  to  the  Velocity  of 
the  imprelfed  Motion,  the  Curve  defcribed  is  an  Hyper- 
bola ; if  the  Body  moved  be  fwift  to  a certain  degree  than 
a Parabola ; , if  flower  an  Ellipfe  or  Circle  in  one  cafe. 
From  this  fort  of  tendency  or  gravitation  it  follows  like- 
wife  that  the  Iquares  of  the  Times  of  the  periodical  Revo- 
lutions are  as  the  Cubes  of  the  Radii  or  tranfverfe  Axes  of 
the  Ellipfes.  All  which  being  found  to  agree  with  the  Phe-_ 
nomem  of  the  Celeftial  Motions,  as  difcovered  by  tliq 
great  Sagacity  and  Diligence  of  Kjpler , our  Author  ex- 
tends himfelf  upon  the  confequences  of  this  fort  of  Vjs 
centripeta;  fhewing  how  to  find  the  Conick  Sedion  which 
a Bodie  fhall  deforibe  when  caft  with  any  velocity  in  a 
given  Line , fuppofing  the  quantity  of  the  laid  force 
known : and  laying  down  feveral  neat  conftrudf  ions  to  de- 
termine 
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termine  the  Orbs, either  from  the  Focus  given  and  two  points 
or  Tangents ; or  without  it  by  five  points  or  Tangents  or 
any  number  of  Points  and  Tangents  making  together  five. 
Then  he  fhews  how  from  the  Time  given  to  find  the  Point 
in  a given  Orb  anlweriog  thereto;  which  he  performs  accu- 
rately in  the  Parabola, and  by  concile  approximations  comes 
as  near  as  he  pleafes  in  the,  Ellipfe  and  Hyperbola  : all 
which  are  Problems  of  the  higheft  concern  in  Aftronomy. 
Next  he  lays  down  the  Rules  of  the  perpendicular  defcent 
of  Bodies  towards  the  Center,  particularly  in  the  cafe 
where  the  tendency  thereto  is  reciprocally  as. the  fquare  of 
the  diftance ; and  generally  in  all  other  cafes,  fuppofing  a 
general  quadrature  of  Curve  lines : upon  which  fuppofi- 
on  likewife  he  delivers  a general  method  of  difcovering 
the  Orbs. defcribed  by  a Body  moving  in  fuch  a tendency 
towards  a Center,  increafing  or  decreafing  in  any  given 
relation  to  the  diftance  from  the  Center  ; and  then  with 
great  fubtilty  he  determines  in  all  cafes  the  Motion  of  the 
Jpfides  for  of  the  Points  of  greateft  diftance  from  the  Cen- 
ter in  all  thefe  Curves,  in  fuch  Orbs  as  are  nearly  Circular. 
Shewing  the  Jpfides  fixt,  if  the  tendency  be  reciprocally  as 
the  fquare  of  the  diftance  ; direct  in  Motion  in  any  Ratio 
between  the  Square  and  the  Cube  and  retrograde ; if  un- 
der the  Square  : which  Motion  he  determines  exactly  from 
the  Rule  of  the  increafe  ordecreafe  of  the  Vis  Centripeta. 

Next  the  Motion  of  bodies  in  given  Surfaces  isconfider- 
ed,as  likewife  the  Ofcillatory  Motion  of  Pendules,  where  is 
fhewn  how  to  make  a Pendulum  Vibrate  always  in  equal 
times,  tho’  the  center  or  point  of  tendency  be  never  fo  near  ; 
to  which,  the  Demonftration  of  Mr.  Hugens  de  Cycloide  is 
but  a Corollary.  And  in  another  Propofition  is  fhewn  the 
Velocity  in  each  Point,  and  the  time  fpent  in  each  part 
of  the  Arch  defcribed  by  the  Vibrating  Body.  After  this 
the  Effedsof  two  or  more  Bodies,  towards  each  of  which 
there  is  a tendency,  is  confidered  ; and  his  made  out  that 
two  Bodies,  fo  drawing  or  attra&ing  each  other,  defcribe 
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about  the  common  center  of  Gravity,  Curve  Lines,  like  to 
thofe  they  feem  to  defcribe  about  one  another.  And  of 
three  Bodies,  attracting  each  other,  reciprocally  as  the 
Square  of  the  difiance  between  their  Centers,  the  various 
Confequences  are  confidered  and  laid  down,  in  feveral  Co- 
rollary s of  great  ule  in  explicating  the  Phenomena  of  the 
Moons  Motions,  the  Flux  and  Reflux  of  the  Sea,  the  Pre- 
ceflion  of  the  Epunottid  Points;  and  the  like. 

This  done  our  Author  with  his  ufiial  Acutenefs  pro- 
ceeds to  examine  into  the  Caufes  of  this  Tendency  or  cen^ 
tripetal , Force , which  from  undoubted  Arguments  is 
fhown  to  be  in  all  the  great  Bodies  of  the  Univerfe.  Here 
he  finds  that  if  a Sphere  be  compofed  of  an  infinity  of  A- 
toms,  each  of  which  have  a Conatus  accedendi  ad  invicemy 
which  decreafes  in  duplicate  Proportion  of  the  Diftance 
between  them;  then  the  whole  Congeries  ihall  have  the 
like  tendency  towards  its  Center,  decreafing,  in  Spaces 
without  it,  in  duplicate  Proportion  of  the  Diitances  from 
the  Center;  and  decreafing,  within  its  Surface,  as  the  di- 
ftance from  the  Center  directly ; fo  as  to  be  greateft  on 
the  Surface,  and  nothing  at  the  Center  : and  tlio5  this 
might  fuffice,  yet  to  compleat  the  Argument,  there  is  laid 
down  a Method  to  determine  the  forces  of  Globes  compo- 
led  of  Particles  whole  Tendencies  to  each  other  do  de- 
creafe  in  any  other  Ratio  of  the  Diffances ; Which  Specu- 
lation is  carryed  orf  like  wife  to  other  Bodies  not  Spherical, 
whether  finite  or  indeterminate.  Laftly  is  propofed  a 
Method  of  explaining  the  Refractions  and  Reflections  of 
tranfparent  Bodies  from  the  fame  Principles;  and  feveral 
Problems  folved  of  the  greateft  Concern  in  the  Art  of  Di-  . 
optricks. 

Hitherto  our  Author  has  confidered  the  Effects  of  com- 
pound Motions  in  Mediis  non  refifientihus , or  wherein  a 
Body  once  in  Motion  would  move  equably  in  direct  Line, 
if  not  diverted  by  a fupervening  Attraction  or  tendency 
toward  forne  other  Body.  Here  is  demonftrated  what 
: .f£  o J would 


would  be  the  confoquence  of  a refiflrericc  from  a Medium, 
either  in  the  Ample  or  duplicate  Ratio  of  the  Velocity,  or 
die  between  both;  and  to compieat  this  Argument  is  laid 
down  a general  Method  of  determining  the  denhty  of  the 
Medium  in  all  places,  which,  with  a uniform'  Gravity  ten- 
ding perpendicularly  to  the  plain  of  the  Horizon,  fhaU 
make  a Project-  move  in  any  curve  Line  aligned  ; which 
is.  the  icth.  Prop.  Lib.ll.  Then  the  circular  Motion  of 
Bodies  in  refitting  Media  is  determined,  and  his  {Sown 
under  what  Laws  of  decreale  of  Denfity,  the  Circle  will 
become  a proportional  Spiral.  Next  the  denfity  and  com- 
prefiion  of  Fluids  is  confidered,  and  the  Dodrine  of  Hy~ 
dro/laticks  demonftrated ; and  here  ’tis  propofed  to  the 
Contemplation  of  Natural  Philofophers,  whether  the  fur- 
prizing  Phenomena  of  the  Elafticity  of  the  Air  and  (ome  o- 
ther  Fluids  may  not  arife  from  their  being  compoied  of 
Particles  which  file  each  other  ; which  being  rather  a 
Phyfical  than  Mathematical  Inquiry,  our  Author  forbears 
to  Dilcufs, 

Next  the  Opposition  of  the  Medium  and  its  Effects  on 
the  Vibrations  of  the  Pendulum  is  confidered, , which  is 
followed  by  an  Inquiry  into  the  Rules  of  the  Oppofition 
to  Bodies,  as  their  Bulk,  Shape,  or  Denfity  tnay  be  vary- 
ed : Here  with  great  exadnefs  is  an  Account  given  of  le- 
veral  Experiments  tried  with  Pendulajn  order  to  verify  the 
aforegoing  Speculation,  and  to  determine  the  quantity 
of  the  Airs  Oppofition  to  Bodies  moving  in  it. 

From  hence  is  proceeded  to  the  undulation  of  Fluids,, 
the  Laws  whereof  are  here  laid  down,  and  by  them  the 
Motion  and  Propagation  of  Light  and  Sound  are  explai- 
ned. The  laid  Section  of  this  Book  is  concerning  the  Cir- 
cular Motion  of  Fluids,  wherein  the  Nature  of  their  Vor- 
tied  Motions  is  confidered,  and  from  thence  th zCartefian 
Doctrine  of  the  Vortices  of  the  Celeftial  Matter  carrying 
with  them-  the  Planets  about  the  Sun,,  is  proved  to  be 
altogether  impoflible. 

Th ' 
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The  III.  and  la  ft  Book  is  entituled  de  Syfiemate  Mumi , 
wherein  the  Demon  ftrations  of  the  two  former  Books  are 
applyed  to  the  Explication  of  the  principal  Phenomena  of 
Nature : Here  the  verity  of  the  Hypothecs  of  Kjpler  is  de- 
monftrated  ; and  a full  Refolution  giveato  all  the  difficul- 
ties that  occur  in  the  Aflronomical  Science  • they  being  no- 
thing elfe  but  the  neceffary  confluences  of  the  Sun,  Earth, 
Moon , and  Planets,  having  all  of  them  a gravitation  or  ten- 
dency towards  their  Centers  proportionate  to  the  Quan- 
tity of  Matter  in  each  of  them,  and  whole  Fo"ce  abates  in 
duplicate  proportion  of  the  Diftante  reciprocally.  Here 
likewife  are  indifputably  folved  the  Appearances  of  the 
Tides,  or  Flux  and  Reflux  of  the  Sea ; and  the  Spheroidical 
Figure  of  the  Earth  and  Jupiter  determined,  (h  orn  which 
the  preceftion  of  the  Equinoxes,  or  rotation  of  the  Earths 
Axis  is  made  out,  ) together  with  the  retroceffion  of  the 
Moons  Nodes,  the  Quantity  and  inequalities  of  whole  Mo- 
tion are  here  exadly  ftated  a priore  : Laftly  the  Theory  of 
the  Motion  of  Comets  is  attempted  with  luch  fuccefs, 
that  in  an  Example  of  the  great  Comet  which  appeared 
in  i68f,  the  Motion  thereof  is  computed  as  exaOdy  as  we 
can  pretend  to  give  the  places  of  the  primary  Planets ; and 
a general  Method  is  here  laid  down  to  ftate  and  determine 
the  Trajetfori#  of  Comets,  by  an  eafy  Geometrical  Con- 
ftru£tion;upon  fuppofition  that  thofeCurves  are  Paraholick , 
or  fo  near  it  that  the  Paralola  may  ferve  without  fenfibfe 
Error  ; tho’  it  be  more  probable,  faith  our  Author,  that 
thefe  Orbs  are  Elliptical,  and  that  after  long  periods  Co- 
mets may  return  again.  But  fuch  Ellipses  are  by  Reafon 
of  the  immenfe  diftance  of  the  Foci , and  fmallnefs  of  the 
Latus  Re  Bum,  in  the  Parts  near  the  Sun  where  Comets 
•appear,  not  eafily  diftinguifhed  from  the  Curve  of  the  Pa- 
rabola : as  is  proved  by  the  Example  produced. 

The  whole  Book  is  interfperfed  with  Lemmas  of  Gene- 
ral ufe  in  Geometry,  and  feveral  new  Methods  applyed, 

which 
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which  are  well  worth  the  confidering ; and  it  may  be 
juftly  (aid,  that  fo  many  and  lo  Valuable  Philofophtcal 
Truths,  as  are  herein  difcovered  and  put  paft  Dilpute , 
were  never  yet  owing  to  the  Capacity  and  Induftry  of  any 
one  Man. 


— V — . — - ■ » ■ . 

ADVERTISEMENT; 

Whereas  the  Publication  ofthefe  Tranfadtions  has  for  fome 
Months  lajl  pajl  been  interrupted  ; The  Reader  is  dejired  to 
take  notice  that  the  care  of  the  Edition  of  this  Book  of  Mr . 
Newton  having  lain  wholly  upon  the  Publifher  ( wherein  he 
conceives  he  hath  been  more  ferviceable  to  the  Commonwealth  of 
Learning  ) and  for  fome  other  pr effing  reafons , they  could  not 
he  got  ready  in  due  time  but  now  they  will  again  be  continued 
as  formerly , and  come  out  regularly , either  of  three  Jheets , or 
five  with  a Cutt ; according  as  Materials  {ball  occur . 


LONDON , 

Printed  by  J.  Streatery  and  are  to  be  fold  by  Sa* 
mnel  Smith  at  the  Princes  Arms  in  St.  Paul's 
Church-yard. 


i 


i 


•- 


\ 


■ i , 


w 


' 


wjsi. 


■ « ;.. 


fe';- 


•--*r-s 


i 


L297l  Nhm.  i 8 7. 

PHILOSOPHICAL 
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For  the  Months  of  April,  May  and  June  1687 . 
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aturn  : With  Tables  of  the  Motions  of  thofe  Satellites , adapt- 
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' ociety.(  4 ) A Difcourfe  concerning  the  Apparent  Magnitude 
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l.  S.  Soc.  vpon  the  aforefaid  Appear ence.  Communicated  in 
Letter  to  the  Publijher.  Account  of  a Book.  A Continuation 
f the  New  Digefler  of  Bones : Its  Improvements  and  new  Vfes , 
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mprovements  and  new  c fes  of  the  Air  Pump  , tryed  both  in 
ingland  and  Italy.  By  D.  Papin  M.  D.  & R.  S.  Soc. 
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A Receipt  to  cure  Mad  Dogs,  or  Men  or  Beafts  bitten  by  Mac 
Dogs : Communicated  to  the  Royal  Society,  by  Sr . Rob 
Gourdon.  By  His  MAJESTIES  Command. 7 

& A Grimony  Roots,  Primrofe  Roots,  Dragon  Roots 
1JL  Single  Peony  Roots,  the  Leaves  of  Box,  *ofeacf 
a Handful ; the  Starr  of  the  Earth  two  Handfuls ; thl 
black  of  Crabs  Claws  prepared,  Venice  Treacle,  of  eacl 
one  Ounce ; all  thele  are  to  be  beaten  and  bruifed  toge 
ther,  and  boyled  in  about  a Gallon  of  Milk,  till  the  ha 
be  boyled  away  ; then  put  it  into  a Bottle,  unlf  rained 
and  give  of  it,  about  3 or  4 Spoon-fuls  at  a.  time,  to  tin 
Dog  or  Beafi,  three  Mornings  together  before  new  andful 
Moon. 

Obferve,that  it  will  be  neceffary  the  day  before  you  ad 
minifter  the  Medicine,  to  take  away  a little  Blood. 

Some  of  thefe  Roots  and  Herbs,  being  difficult  to  b 
gotten  in  the  Winter,  they  may  be  gathered  in  their  Set 
fon,  ahd_  being  dryed,  and  well  powdered,  may  be  give 
mixt  with  the  Crabs  Claws,  and  Venice  Treacle,  wit 
SaHet  Oyl  or  Putter , and  it  will  do  as  well. 

If  it  be  for  Men  or  Women  that  are  bitten  w ith  Mat 
Dogs  ; take  the  fame  Ingredients  in  the  fame  Quantities 
and  the  Roots  and  Herbs  being  bruifed  altogether,  wit; 
the  Crabs  Claws  and  Venice  Treacle ; let  them  be  infufe 
warm  in  two  Quarts  offtrong  White  Wine,  for  at  leal 
12  Hours.  This  being  flrained,  the  Party  bitten  is  t 
take  about  a quarter  of  a Pint  Evening  and  Morning,  thre 
Days  before  the  new  and  full  Moon  ; it  may  be  fweetnec 
either  with  Sugar  or  fbme  Cordial  Syrup. 

N B.  The  Plant  in  this  Receipt  called, Starr  of  the  Eart 
and  which  is  the  chief  ingredient,  is  known  among  the  Be 
taniifs,  by  the  Name  of  Sefamoides  Salamantica,  Parkinf 
ni , five  Lychnis  vijeefafore  m'ufcofo,  Cafp.  Bauhini . Anglic 
SpxmfhCatch-fiie.  It  grows  plentifully  about  Thetford , an 
about  the  Mff  near  he  ^Market.  Vide  Raii  Catalogue 
PLt'arcm  A-  A'  Hip  os . Plant  - Tom,  il.  inter  Lycknide : 
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A Letter  of  Monfieur  Qtfjm  to  the 

Publifhcr,  giving  his  Coj|e<5tions  of  the  Theory  of 
the  five  Satellites  of  Saturn ; With  Tables  of  the 
Motions  of  thofe  Satellites , adapted  to  the  Meri- 
dian of  London , and  the  Julian  Account, 


CE  que  fay  efcrit  jufqu  a prefent  fur  les  nouvelles  ■ d‘e convert es  3 
que  fay  fait  es  fie  puts  quelque'  temps  dans' le  Ciel,  eft  ft  -pen 
de  chofe3  que  je  ne  fay  pas  juge  digne  dl  eft  re  prefente  a la 
S octet  e Roy  ale. 

Je  n e us  pas  plusftojt  donne.au  Journal  la  decouverte  des  deux  noti- 
nt eaux  Satellites  de  Saturne,  que  je  vis  quit  y avoit  quelque  cbofe  a 
elaircir,  touch  ant  leur  dtfiances , & la  dune  de  leur  conjonciions. 

La  difiance  du  premier  Satellite  au  centre  de  Saturne  m a paru  va- 
riable, & fon  mouvement  fenfiblement  inegaf  plus  vifie,  en  ce  temps 3 
dans  le  demicerle  occidental '3  que  dans  V oriental.  J 'ay  dernierement  de- 
termine fa  moyenne  difiance  de  if  du  diametre  de  Tanneau  de  Saturne 3 
fon  moiivement  journalier  de  6 lig.  io  d.  41  \ % 1 ",  Ainfi  fi  fon  mou- 
vement efioit  egal,  la  duree  de  fa  conjoncUon  avec  Saturne 3 cefi  a 
dire3  tout  le  temps  quit  met  a parcourir  fon  anneau,  feroit  de. 7 h. 46 f 
Elle  m a paru  plus  grande  par  les  obfervations  immediates,  mats  il  eft 
a remarquer  que  je  nay  jufqu  a prefent  pu  voir  ce  Satellite  plus  . pres 
de  Saturne 3 que  ddun  Sftuart  dfun  Anfe. 

J'ay  cdlcule  lEpoque  de  fon  mouvement 3 pour  le  dernier  Decembre 
1685.  a midi  au  meridien  de  Paris  en  VP  24  d.  5c/. 

La.  difiance  du  fecond  Satellite  du  centre  de  Saturne  m a paru  plus 
uniforme.  Je  lay  determinee  dyun  diametre  de  V anneau  & Son 
mouvement  paroit  auffi  plus  egal.  J" ay  calcule  le  journalier  de  4 fig. 
II  d.  31'.  30".  Ainfi  la  duree  de  fa  conjunction  d'euroit  eft  re  de  8 h.  iff . 
Je  nay  pas  non  plus  vu  jufqu  a prefent  ce  Satellite  plus  proche  de  l an- 
neau de  Saturne  que  dl  \ ddun  anfe.  Ccmme  ce  Satellite  fe  voioit  la 
plus  part  du  temps  dedans  les  confns  de  la  difiance  du  Premier,  au  quel 
il  eft  egal  en  grandeur 3 & femblable  dans  la  coleur3  la  difftculte  de 
diftinguer  fun  de  l autre  a efts  extreme , de  fort  que  fans  un  ajfidnite 
particuliere  aux  obfervations 3 & fans  une  grande  multitude  de  combi - 
naifons  je  n’en  ferois  pas  venu  a bout . 
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J'ay  determine  Ptipope  de  ce  Satellite  pour  It  5 1 Decembre 

a midi,  en  g.d.  io\ 

La  dt  (lance  du  Twfzr/ie  du  centre  de  Sat  time  paroit  dP  undiametre 
tie  r anneal  fr  f-.  Son  mouvement  journalier  2 fig.  i8.d.  41'.  50'^ 
AVnft  J a conjonciion  doit  durer  I cures.  Ltepope  de  [on  mowvement 
pour  le  midi  du  dernier  de  P annie  [685.  nX  9 d.  39'. 

La  difiance  du  JLhiatrieme  Satellite  an  centre  de  Sat urne  paroit  de  4 
diametres  de  P anneau.  Son  mouvement  journalier  de  zz  d.  %[.  3 Wj 
la  duree  de,  fa  conjunction  1 5 h.  6'.  L’epope  de  [on  mouvement  ait  , 
mefme  temps  & lieu  pe  les autre s en  X 18  d.  I*. 

La  difiance  du  cinpiefme  Satellite  au  centre  deSaturne  de.  1 2 dia~  E 
metres  deP anneau.  Sen  mouvement  journalier  de  4d.  31'.  ! j".  Set  | 
conjunctions  durent  24  heures.  L’epope  de  [on  mouvement  au  mefme  . 
temps  & lieu  en  X 16. 19*  Sur  ces  principes  on  peut  confiruire  ksTa - ■ 
hies,  & les  Ephemerides. 

Voicy , Monfieur, en  deux  pages  le  refult at  d’unTr avail tres  long  & 
ires  penible , pe  je  vous  prie  de  communiper  a la  Societe  Roy  ale , la  i 
fuppliant  de  Pagreer,  & d'attribuer  au  per  fond  r effect,  pe  je  luy  dots, 
la  referve  pej  ay  eue  de  ne  luy  prefenter  pe  des  chofes  bien  digerees,& c»  ; 


Paris,  le  ic.  Ottobre , 

1 6 S 6. 


FOR  the  fake  of  the  Curious  in  Agronomical  Matters, 
and  to  help  them  to  know  where  to  look  for  thefeob- 
feure  little  Stars,  it  was  thought  fit  to  deduce  from  the  Ele- 
ments delivered  in  this  Letter,  the  following  Tables,  fer- 
ling  to  compute  eafily  their  Places  at  any  timeaffigned. 
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Tabula  Mow  AM  edit  Intimi  Satellite 

Saturn,  a Caffiilo  DetiBi  Anno  1 6 8 6: 


Ann. 

Chrif. 

Curr. 


r 68 1 

1685 

1686 

1 687 


1688 

1689 
1701 


Men/' 

Anm 

Com. 


Jan. 

Febr. 

Mar. 

Apr't. 


Mail 

Juni 

Julii 

Aug. 


Sept. 

Otio. 

Nov. 

Dec. 


Epoch ce 


19*54 
W*  IO.50 
«*I5.  4 
^ 15-37 


VP*  18. i i 
4.  I.x6 
5l.  4.14 


Mot.  Med- 


s.  o. 


o.  o.  o 

5.  1.27 

?•  °‘49r, 
8.02.16  r ^ 
14 


1 

2 

3 

4 

5 

6 

7 

43 

"9 

10 

11 

12 


6.23.02 
1 1.24.29 
IO.i5.i5 
3.I6.42 


8.18.09 
-7.08.54 
0.10.21 
[ 1 01.07 


18 

19 

10 


Mot.  Med. 


o. 


CO  Mot.  Med. 


4.  2.34 
8.5.  7 
o.  7.41 
1 0.20.  s 6 


1.23.30 
6.26.04 
10.28.38 
9.1 1.52 


1.14.26 

5.17.00 

9 19*34 
8.  1.48 


9 
10 

ti 

12 

1 3 10.19.00 
14I  4.29.41 
8.io.19i^;ii.[o.23 


O.  $.22 

4.  7.56 


*5 

1 6 


1.7  10.26.17  17'  o 01.46 


6.23.43 


1 6'  5.21.04 


2.28.51 
7.  1.25 
5 -T  4-39 


In  Anno  BiJJextili  poji  Fe- 
hruarhtm  adde  unum  di- 
em mot umepue  ei  compe- 
tentem. 


<5- 


s. 


6.10.42 
0.21.23 
7.  2.  5 

1.12.46 


7.13.28 

2.04.09 

8.14.50 

2.25.32 


H. 

M. 


Mot.Me 
sex.  ° 


7*57 


20.15.53  32 


9.06.14 
3-16.5  5 
9.27.36 
4.  8.1 8 i 


18 

19 

20 


6.12.28 
0.23.09 
7*  3-50 


21  1. 14.32 
21  7.25.13 
231  2.05.55 
24  8.16.36143.10.42 


15 

26 

17 

28 

5 


227.18 

9.07.59 

3.1841 

9.29.11 


4.10.03 


9 

10 

11 

2 


15 

14 

15 

16 

17 

18 

19 

20 


21 

22 


30  r 0.20.45  30 

P p 2 


0.23.50 

0.31.47 


55 
4 

0.39.44  35 


o • -r  *7 

0.55.37 

1.03.34 


1.14.3 1 
1.19.18 
1.27.24 
1. 35.21 


3^  55  5 


5i 


2.46.5 
2.54.49  S1 
3*  *45  53 

54 

55 


M 

3* 


4* 

4* 

4* 

4* 


3^ 

37 


385 


391 

4° 

41 

42 

43 

44 

45 


r.43.18 
1.51.15 
1.59. 1 1 
i*  7-  8 4^  6.  5 
2.1 5.05 
2.23.01 
2.30.58 


Mot  us 

Medi. 


6 

14 

22 

30 


38 
66 

4*  54 
2 


10 
18 
5.  26 
5j_34 
5*  41 
5*  50 
5.  58 


47 

48 

49 

o 


25  3. 78.39 

26  3.26.35 

27  3*34  31 

28  3.4 


2.28 


3.5025 


6.  13 
6.  2 h 
6.  29 

6.  37 

6.  45 

6.  53 

7,  1 

7.  9 


7*  17 

567.  25 

57  7*  33 

58,7.  41 


597*  49 


3.58.12 6o'7.  57 


I 


(501  ) 


Saturni y a Caffino  DeteBi  Anno  1 6 8 <5. 


{Ann. 

ChnJ. 

Ctirr. 

1 681 
1685 

r 686 

168*7 


1688 

1689 
1701 

MenJ. 

Anm ' 
Com 


Jan. 

Febr. 

Mar. 

Apri. 


Man 

Juni 


Sept. 
Otfo. 
Nov. 
I Dec> 


Epoch  ce 

o.  ' 

><•20.41 
^•2842 
<8*  5 .20 
r 1.57 
vy.18.5f 
6.44 
O.48 


Mot.  Med : 


s.  o. 


Mot.  Med. ! Mot.  Med. 


$:  o.  . 

4.  6.57 
8.15.15 
0.19.52 
9.  8.  1 


1.14.59 

5.21.16 

9.27.54 

6.16.  5 


9 10.22.40 


10 

O.  O.  O j j 

3.27. 16^2 
6.1908 


2.29.18  10 

7°5-55 

5.24.04 


10.17.15 


14 

15 

1 6 


to.  5.  o 
2.  0.16 
1.16.  1 


9.1 0.54^9 

8.26.19  20 

0.25.56 
o.  9.21 


8.OO.42]  I 5 
0.07.19  T4 


rs* . , 

<5- 


S. 


i]  4-1  i 
'2  8.25.05 


I.  4.54 
5.16.06 


9.27.57 
2.09.09 
7j  6.20.40 
8 i r.  2.12 


n 

12 


4-13-57 

1.02.06 


5.08.45 
9.1 5.21 
1.21.58 


15 


5.15.45 
7.25. r5 
0.06.46 
4.18.18 


8.29.49 

1.11.21 

5.22.52 


16 10.04.24 


1 7 1 M 5 

18  6.27.27 
1 91 1.08.58 


10.10.0720  5.20.50 


In  Anno  Bijfext  Hi  pofl  Fe- 
bruarium  a rick  unum  di- 
em motuw^ue  ei  compe- 
tentm. 


21 

22 
25 
24 


9.06.56 


M 

26 

17 

.28 


19 


1.18.07 
5.29.59 
lo.i  1. 10 
2.22.42 


7.04.15 


H. 

M 

1 


Mot.Medi 

o > | 
n 


sex. 

O I 


D.  5.29 
2 0.10.58 
O.16.26 
0.21.55 
0.27.24  5 


3 

4 

J 

6 

7 

8 

9 

10 


11 

12 

*3 

14 

LI 

16 

17 

18 


6-3M. 

0.58.22 

0.45.51 

0.49.19 

0.54.48 


3 36.3 


1.00.17 
1.  546 
1. 11. 15 
1.16.44 
r.22.12 


41 


1.27.42 

1.55*11 

1.38.39 
1 9]  r. 44.0 

20  I.49.37 

21  1. 55.06  5 

22  2.OO.34 


8.  2.  I 

O.I3.33 
4.25.  413a*  6o3 


30  11.15.45 


24  2.1 1.3 1 

25  2 17.00 

26  2.22.29 

27  2.27.58 
282.33.26 
292.38.55 
30  2.44*^ 246 


Mot  us 
\Medi. 
M.°. 


31,2. 

322, 

3 3 3' 
343' 

3- 


50 

01 

7 

12 


I9!?- 


17 

23 

28 

34 

40 


3- 

3* 


4- 

4- 


8 4' 


42 

43 

44 

45 

46 

47 

48 

9 

5°4* 


3- 


*?5 

5° 

56 

01 

7 


4. 

4- 

4. 

4. 


5i 
53 
54,4- 
55  5- 

565 

57  5* 

585. 


59 

o 


12 

*7 

23 

28 

34 


59 

45 

5o 

56 

oi| 

7' 

12 

i8:i 

23; 

191 
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Tabula  Mot  us  Medii  Sate  Hit  is  Saturnii 

MUii,  a Caffino  detecli  Anno  167$. 


Ann. 

Cbrif. 

Curr. 

Epochs 
o,  7 

1661 
r 681 
1 685 
1686' 

— ••22.50 
W.16.  3 
2.41 
in.  17.ro 

1687 

1688 

1689 
1701 

14’-  1.39 

n.  16.  9 
n.  19.20 

a.  915 

Menf. 

Anni 

Com. 

Mot.  Med. 
s o. 

Jan, 
Febr. 
Mar . 
Apri. 

Mali 

Junii 

Juli. 

Aug. 

0.  0.  0 

9.  9.37 
10.23.  8 

8.  2.45 

2,23.40 
6.  3.17 
6.24.11 
4-  3-49 

Sept. 

Olio, 

Nov 

Dece. 

'•'S-M 

8.  4.20 

5-13-57 
0.  4.52 

fcts.  'Mot.  Med. 
8 
8 
S- 


o. 


I 

; 2 

3 

4 

J> 

6 

7 

8 

9 

10 

Ti 

£2 

13 

14 

IJ 

l6 

17. 

18 

*9 


9.14.19 

6.28.58 

4.43.27 


2.01.08 


n-15-37 

9.00.06 

9-  3.-I-7 
6.17.46 
4.02,1 5 


1.16.45 

1 -T  9-55 
1 1 .04.24 1 
8.18.54 
6.03.2; 


6.  6.34 

3.21.03 
1.05.32 
1 0.20.01 
20 10,23.12 


In  Anno  Bijfextili  pofl  Fe 
bruarium  aclde  mum  di 
em,  motumpue  cempet.en 
tern. 


fc1 1 Mot.  Med. 


<5-*, 

s; 

ss  ! 

1 

2 

3 


s..  o. 


2.18.42 
5-  7-M 


4 1 0.14.47 


3.22.1 1 
6.10.53 


i 

6 

7 

8 

9 Ii.i8.r6 

10  2.  6.58 

1 1 

12 


14 

15 

16 

17. 

18 

f9i 

20 


4.25.40 
7-14.22 
3 10.03.04 
0.21.46 
3.10.27 


11 

22 

23 


5.29.09 

8*i7  5 / 
11.06.33 

1-25,15 

4.!  3.57 


7.02.39 
9.21.20 
0.10.02 
24I  2.28.44 

25  5.17.26 

26 

2 7 
28 

79 
30 


8.06.08 

10.24.50 
1.13.32 
402.13 
6.20,55  3 oli, 3 8 


\Mot.  Me. 


H. 

M 

1 

2 

3 

4 

j 

6 

7 

8 

9 

ro 

1 1 

12 

13 

14 

^5 

16 

17 

18 


31 

32 

o.  '9.5033 


20 

2 r 
2 

23 


27 

28 


sex. 

O t 


o ^ 


o,  3.17 
o.  6.33 


M. 


0-13-  7 


0.16.243  5 


34 


0.19,40  36 


0.22.57 


37 


0.16.1438 
0.29.31 
°-32-47 
0.36.04 
0.39.21 
0.42.38 
0.45.55 

HI 


0. 

0:55.45 

°*59 

19 1.01.1,849 

1.  5.35 


i. 

1.12.08 
1.15.25 
241.18.42 
25  r.21.5955 


261.25.15563.  4 


Motus 
Med. 
o.  '. 


2. 


39  2 

4? 

41 

42 

43 

44 

45 


47 

48 


1.  41 

i-  45 
1.  48 
1.  52 
V 5_5 
58 

I 

5 
8 
11 


1. 

2. 
2. 


2.  14 

2.  l8 
2.  21 
2.  24 
2.  28 


462.  31 

2.  34 

2-  37 

2.  40 

2.  44 


5? 

12-  47 
522.  50 

53  2.  54 
542.  57 
3.  00 


1,28.32 

31.49 

29 1.35.06 
’ 22 


m,  7 

58  3.  IQ 

59  3-  13 

60  3.  17! 


( i 04 ) 


SatiifrB,  ab  Hugenio  im-enti  Anno  [655. 


‘ Aim. 

! Ch'tf 

j C«rr. 

Epoch# 

\\  v 

s.  0.  '. 

1641 

f66i 
1 68 1 

4685 

1686 

XP.24.43 
X.  II.19 

r.  27.56 

? - 1515 

m.  3.56 

1687 

1688 

1689 
1701 

I?- 14.37 
51. 15.19 
$.28.34 
m.  14.32 

Menf. 

Mot.  Med 

Anni 

- 

Com. 

s,  0.  '. 

Jan. 

0.  0.  0 

Febr. 

II.  9.54 

Mar. 

8.11.  3 

Apri, 

7.21.57 

Maii 

6.  9.16 

Junii 

5.19.1c 

Juli. 

4.  6.19 

Aug. 

3.16.22 

Sept . 

2.26.1 6 

0$a. 

1,13.35 

Nov. 

0.23.29 

Dece. 

1 

1 1. 1 0.48 

IX.  Mot.  Med.  b 
*.■ 


1 

2 

1 

j 

6 

7 

8 

9 

10 

U. 

11 

1? 

r4 

L5 

16 

17 

18 

*9 


s.  o. 


10.i0.41 
9.1 1 .11 

pi 

6.  6.00 


5.17.12 
3.0049 
1. 11.20 
0.12.  1 


li.  2.42 
10.15.58 
9.06.39 
7.27.20 
6.18.01 


Ob 


Mo/-,  MM. 


s.  o. 


1 

2 

3 

4 


6 

7 

8 

9 

1 o 


0.22.35 
1.15.  9 
2.  7.44 
3-  0,18 
3^21.53 


11 

12 

13 

14 


6.  1.17 16 
4.21.58 
3.12.40 1 
2.  3.21 
1.16.36 


/« Bijjextili  pofi  Fe- 
Iruarinm  aclde  unum  di- 
em > moiumcjue  cctnpeten- 
tem. 


17 

18 

f9 

20 


4.15.18 

5.  8.  2 

6.  0.37 
6.23.12 

7.1546 


8.  8.11 

9.  0.55 
9.23.3013 


\Mot . 

H1  o. 
M 


Me.  I 


4 


8 

9 

10 

n 

12 


io.if  5 1413.  io;44 
15  II.  8.39 


II 

2i 

23 

24 

M 

26 

27 

28 

29 

30 


o.  1. 14 
0.23.48 
1.16.23 
2.  8.58 
3-  142 


19. 

11. 

12. 


3.24.  7 
41 6.42 

5.  9.1623 

6.  1. 51  24 

m 

16 

27 

28 

29 

10.17.18  3028. 


7.17.00 

8.  9-35 

9.  2.  9 

9.2444 


18 

19 


20 

21 

22 


M. 


o. 

r. 

1 

'2. 

3- 

4. 


16  3 1 

5342 


49,33  3 ^ . 

462431.59 


5- 

6. 

7- 

8. 

9; 

10. 

11. 

12. 


42|3_5 

39'36 

35  37 

3238 

i8'39 

2440 


Moms , 
MM.  ' 


29.I0 
30.  6 


32.55 


33-52 

34.48 

3545 


1742 

1443 


l5  £4_ 
1615. 
1716. 
(6. 
l7- 

f 8. 


3748 

38.34 

39-31 

40.27 

41.24 

42.20 


745 

3|46 
Q 47  44-i  3 

564845.10 
52.49-  6.  6 
.49  50  47-  3 

4551  47-59] 
42’5i  48.56 
49.52 
5049 


14. 

25. 

26. 

27. 


35,54 

315  5 5 £45 
i 2.42 
5348 
5445 


2756 

*457 

20  58 

1 7|5  9 

1 360 


5541 

56.17 


( ,3M  ) 
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Tabula  Mediorim  Mutuum  Extimi  Sa- 

tdlitis  Saturmi,  a Cz(Tmo  dete&i  Amo  \ 6j  i . 


Anriis 

Chrif. 

Curr. 

Epoch ce 

s.  0.  '. 

5S 

£ 

Mot.  Med. 
s . 0. 

. 

^5 

% 

Mot.  Med. 
s.  0.  i. 

H 

M 

j'MAi 

0 / 

!-.  - 

f 

M 

Motus 

Med. 

9 

1 66 1 

*•24.45 

I 

7.  6.23 

1 

0.  4.32 

I 

jo.11 

31 

5-51 

i68i 

v.  25.1 5 

1 

.1.12.47 

1 

o-  9-  5 

1 

013 

14 

6.  3 

1685 

' 5 

949: 10 

4 

P-U.37 

3 

l 

0.34 

13 

6.14 

1686 

9-  1-44 

4 

5.00.06 

4 

0.18.  9 

4' 0-45 

14 

6.45 

1687 

1 • 8.  7 

5 

0.  6.19 

5 

. 0.22.41 

5 

IP  57 

15 

6-17 

1688 

<s.  14?! 

6 

7.1451 

6 

0.27.14 

6 

1.  8 

16 

648 

1689 

15.27 

7 

1.19.16 

7 

1.01.46 

7 

1.19  37 

7.66 

1701 

tf.1545 

8 

10.  0.11 

8 

r.  6.18 

8 

1. 31 

18 

7-i  1 

Men- 

Mo/-. 

9 

5*  6.35 

9 

1.10.5c 

9 

14,1 

39 

7.42 

.Jibui. 

s.  0.  '. 

10 

0.12.59 

10 

1.15.13 

10 

1-51 

40 

7- 14 

Jan. 

0.  0.  0 

11 

7.19.21 

11 

1.19-55 

1 1 

2-  5 

41 

745 

Febr. 

4.20.41 

11 

3.  0.18 

ri 

1.14.17 

11 

4,16 

41 

7.56 

Mar. 

8.17.45 

1; 

ro.  6.41 

13 

1 18. 5 9 

11 

7 

33 

.8.  8 

dpri. 

I.18.25 

14 

5.1I.05 

ri 

1.  '3.31 

14 

419 

44 

8.19 

Man 

6.  434 

r 5 

6.19.18 

$ 

iV  8.4 

hf 

iron 

4.50 

4-V 

8.30 

Junii 

[0.2  5.1  5 

16 

8.  0.14 

16 

,1.7 1.3,6 

I6 

4, 1 

46 

8.42: 

Julli. 

4.11.13 

17 

# If 

17 

1, 47.08 

X7 

3.13 

47 

8.53 

jug. 

8.  1.  4 

18 

io.13.i1 

18 

i.ir.41 

48 

3.24 

48 

Sept. 

0.21.45 

49 

5-19-34 

19 

i.i6.ii 

49 

A.nT 

115 

49- 

* 

Qcfo. 

5-8.53. 

20 

r.  0.30  2.0 

3'-  0.46 

46 

347!  50 

917 

Nov. 

9.19.34 

11 

3.  5.18 

r* 

21 

3.58 

54 

Ip 

Dec. 

1I5-41 

11 

1-  9-5 0 

21 

4-  9 

54 

9.56 

13 

3 -1 4.'il 

23 

42 1 

53 

10.0-1 

In  A> 

nno  Bijje 

xtt 

it  pc]i 

24 

3-1S-5.4 

M 

434 

54 

ip.;ri 

Februanptm  add?  tinym 

M_ 

1*2T47 

15 

441 

5r5- 

1,0.44 

diem,  wotumcpne  com - 

26 

MH9) 

46' 

4-55 

5/6| 

petentem. 

- ff tyy 

M 

401.3  X 

'-2: 

5,  6 

57 

io.h6 

18 

4-  7.04 

48 

5-17 

58 

14  is 

. 

19 

4.11.36  ■ 

19 

5.49 

59 

1 if.  9 

10 

416.  8 

30 

540 

60 

1 1.2 1 

, V f ■ v:  ^ ' 

AS  to  the  Uff  of  thefe  Tables,  it  is  fuppofed  that  the 
Readef'iS  fo  tfelch  varied  in Aftronbmicaf  Calculati- 
on, as  to  know  how  to  compute  by  them,  they  being  in 
the  ufual  Form ; if  not,  there  is  fufficient  direction  given  in 
the  Gorre&iQn  of  Hugenss  Satellite,  to  be  found  in 
Numb.  145.  of  thefe  Tranfaftions.  I fhall  only  add,  That 
the  Proportion  of  the  Squares  of  the  times  of  the  Periods, 
to  the  Cubes  of  the  Diftances,  (which  is  propofed  as  pro- 
bable by  Kepler , but  now  demonftratively  found  true  by 
Mr.  Newton^)  gives  us  nicely  the  Proportion  of  the  Diftan- 
ces of  thefe  Planets  from  the  Center  of  Saturn ; and  fuppo- 
fing  the  Satellite  of  Hugens  four  Diameters  of  Saturn’s  Ring 
diftant  from  him,  we  fhall  find  by  the  Periods,  the  Diftan- 
ces, as  follows.  * 

Teriodus.  Diftantia. 

■ a.  h, 

Intimi  1 zi  i8£—  o,  964 

Penintimi  z 17  41? — — i,  235 

Medii  4 14  47 1 1,  740 

Penextimi  15  zz.  41  — — - 4,  000 

Extimi  79  7 54  — — 11,  6zi 

Thefe  Diftances  may  be  ufed,  as  more  accurate  than 
thofe  obtained  by  Obfervation,  which  yet  differ  but  little 
therefrom.  The  outermoft  Satellite  being  fo  far  diftant, 
cannot  fail  of  being  feen  every  greateft  Elongation.  This 
prefsS^g^ai'  its  “greateft  occidental  di- 

ftance  July  2 4.  again  Ottoh.  n.  and  Jan.  2.  1688.  and  on 
C the  Oriental  Side  on  Sept,  3.  1687.  Nov.  23.  and  about  the 
middle  of  Feb.  16  88.  at  which  Times  all  thofe  that  are  fur- 
nifhed  with  good  Telefcopes  may  fatisfie  themfelves  of  the 
Truth  of  thefe  Difcoveries. 

Thofe  that  defire  a fuller  Account  of  this  Matter,  may 
find  it  in  N.  92.N.  145.  N,  181.  of  thefe  Tranfactions;. 

An 


[Wj 


An  Account  off  ever  al  curious  Obfervations  and  Expe- 
riments3 concerning  the  Growth  of  Trees  j made 
by  Thomas  Brother  ton,  of  Hey,  in  the  County 
of  Lancafter,  Ejq.  Brought  m and  Read  before 
the  R.  S.  by  R.  H.  Fellow  of  the  f aid  Society. 

The  Experiments  and  Ohfervations , were  made  at  Hey,  in  the 

County  of  Lancafter. 

T He  firft  Experiment  was  made  in  the  Year  1671, 
upon  a Crab  Tree,  about  four  Inches  in  Diameter  ; 
it  was  hacked  round  with  a Hatchet,  lb  as  to  cut  pretty 
deep  into  the  Wood,  befides  the  cutting  off  of  the  Bark, 
for  about  four  Inches  wide.  After  which  it  was  the  fame 
Year  obferved  to  increafe  above  the  laid  hacking  very  cpn- 
fiderably,  and  to  fhoot  in  length  of  Wood,  about  one 
Foot ; the  next  Year  it  increafed  confiderably,  and  fhot 
in  length  about  nine  Inches ; But  the  third  Year  it  dyed  to 
the  very  Root. 

Much  the  like  was  obferved  in  another,  part  of  whofe 
Bark  was  eaten  off  by  a Canker,  that  the  lower  part  flood, 
without  increafingf,  and  by  degrees  the  Wood  rotted 
and  mortify ed. ; but  the  upper  part  increafed  to  the  %d. 
year  wr hen  it  Dyed  alio. 

Moft  of  the  following  Experiments,  were  tryed  on  the 
Abies  or  Scotch-Firr , and  on  the  black  Poplar  with  white 
Bark,  and  on  Hazel  and  Jjh  Trees. 

A Scotch- Fir  r of  three  Years  growth,  having  a Ring  of 
the  Bark  cut  off,  of  the  breadth  of  three’ Inches,  near  the 
bottom  of  the  Stem  or  Stalk,  below  the  upermoff  Knot  or 
Joynt,  was  obfelyed  to  grow  and  fhoot  out  its  Top,  about 
V Qjl  half 
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half  a Yard ; and  the  Parts  all  about  the  Ring,  toinereafe 
very  much  in  thicknefs  the  fame  Year  theSedion  was 
made, and  toinereafe  in  thicknefs, much  more  than  it  would 
have  done  if  the  Sedion  had  not  been  made;but  all  that  part 
of  the  Stock, between  the  the  faid  Ring  and  the  Knot  next 
below  it,  increafed  not  at  all  • but  that  part  which  was  be- 
low the  next  Knot  increafed  fomewhat,  yet  not  fo  much 
as  if  the  faid  Ring  of  the  Bark,  had  not  been  cut  off.  The 
2d,  Year  it  alfo  increafed  confiderably,  but  not  fo  much  as 
the  firR ; but,  the  third  Year  it  died.  The  Branch  that 
was  here  produced,  had  the  Ring  cut  off  from  it,  Apr.  the 
ifi.  1 686,  and  the  part  above  the  Sedion  increafed,  and 
grew  till  the  17th.  of  Obtfober  following,  when  it  was  cut 
off  from  the  Tree.  In  this  fpace  of  time  the  part  below 
the  Ring  increafed  not  at  all,  but  flood  at  a Ray;  but  the 
part  about  the  Ring  fhot  out  a new  Joynt,  between  a 
Foot  and  half  a Yard,  and  increafed  in  thicknefs  for  the 
whole  length  of  it,  and  in  all  its  parts  twice  as  much  as  it 
would  have  done,  if  it  had  not  been  Cut,  as  was  apparent 
by  a like  Branch  on  the  oppofite  fide  of  the  Knot,  which 
was  not  cut  or  barked  round  in  the  fame  manner  : The 
Bark  alfo  of  the  part  above  the  Sedion,  fwelled,  or  grew 
downwards  over  the  woody  part, (which  was  bare)above 
half  an  Inch  in  breadth. 

The  ufual  time  for  making  this  Section,  was  either  in 
March  or  the  beginning  of  April.  ; 

Tryal  was  made  upon  Tome  young  Trees  cutting  a he- 
lical fwath  of  the  Bark,  a bout  halfe  an  inch  in  breadth,  by 
leaving  a like  helical  fwath  of  Bark  to  comunicate  between 
the  upper  and  under  part ; in  this  Tryal,  the  difference  of 
growth  fucceeded  not, but  the  remaining  fwath  of  the  Bark 
fwelled  downwards,  and  by  the  end  of  the  Year,  covered 
the  bared  part  of  the  Wood. 

The  like  event  almoR  followed,  upon  making  an  inden- 
ted Sedion  round,  of  about  half  an  Inch  in  breadth  5 the 
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uper  Bark  quickly  fwelling  downward,  and  joymng  again 
with  the  lower. 

It  was  alfo  obfervable,  that  as  the  upper  Bark  grew 
downwards ; fb  it  increafed  alio  in  thicknefs  , whereas  the 
Bark  below  the  Se& ion  thickned  not  at  all. 

Several  ofthofeBows,  which  were  about  one  Inch  in 
Diameter,  and  had  increafed,  as  above  the  Summer  before 
were  obferved  to  out  live  the  great  Froft,  and  to  receive 
no  confiderable  Damage ; whereas  many  others  otherwife 
ordered,  were  killed  by  it,  as  will  appear  by  and  by,  more 
particularly. 

In  the  firft  Fig.  is  reprefented  a Scotch  Firr  of  three 
Years  growth  ( it  fhooting  forth  every  Year,  both  from 
the  Body,  and  the  Branches  a new  Joynt  and  circumam- 
bient Sprouts,  to  a determinate  length)  barked  with  three 
Rings,  of  about  i*  Inch  broad,  each  about  the  middle  of 
the  Internodia  or  parts  of  the  Stock  between  the  Joynts, 
at  c bj  & a ; this  in  one  Year  increafed  and  fhot  forth  bran- 
chings, as  in  the  fecond  Fig.  that  is  the  Stock  at  a,  which 
was  about  the  bignefs  of  a Quill,  below  the  Ring  to  the 
next  Joynt  continued  of  the  fame  bignefs,  but  above  the 
Ring  it  increafed  and  grew  to  the  bignefs  of  ones  Finger, 
and  from  the  new  Joynt  at  e fhot  out  new  Limbs  and 
Stock  about  a quarter  of  a Yard,  which  was  fbmewhat 
bigger,  than  if  there  had  been  no  Ring  made.  Next  the 
Branches //increafed  likewife  proportionably,  by  fwell- 
ing in  bignefs,  and  from  a new  Joynt  fhooting  out  new 
Body  and  Limbs,  as  the  Top  or  Body  ; and  the  Body  of 
the  Tree  below  the  Joynt  h to  the  Ring  £,  increafed  more 
than  if  the  Ring  had  not  been  made  ; but  the  part  of  the 
Stock  below  the  Ring  to  the  next  Joynt,  increafed  not  at 
ali,  Tiie  like  fhooting  forth  and  increafing,  was  obferved 
in  the  7d.  Limbs  Joynt  and  Stock  below  itgg.itoc,  be- 
tween which  and  k,  it  increafed  not. 

The  like  alfo  fucceeded  in  the  lower  Branches  / /,  and 
Joynt  k , and  in  the  Stock  d,  below  the  Joynt  k, 
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Fig.  the  %d.  Reprefents  a young  Scotch  Firr  of  Wo 
Years  old,  on  one  of  the  lowermofl  Branches  c,  was  made 
a Ring  Section  between  the  Body  and  firfl  Knot  of  the 
Limb.  The  following  Year,  that  part  of  the  Limb  a- 
bove  the  Ring,  increafed  twice  or  thrice  as  much  as  the 
correfponding  parts  of  the  other  Limbs,  from  the  fame 
Knot,  as  a>  which  increafed  as  if  there  had  been  no  Sedi- 
on  made  at  B,  but  the  part  below  h to  the  Body,  increa- 
led  not  at  all. 

Fig . 5 reprefents  a young  Hazel  cut  into  the  Body  with 
a deep  gafh,  and  the  parts  of  the  Body  above  and  below 
cleft  upwards  and  downwards,  and  the  Splinters  a and 
h by  wedges  kept  off  from  touching  each  other,  or 
the  reft  of  the  Body.  Thefe  the  following  Year  were  ob- 
ferved  to  be  in  the  State  reprefented  in  the  6th.  Fig.  that  is 
the  Splinter  a above  the  ga£h,was  grown  very  much,but  the 
Splinter  b below,  flood  at  allay  and  grew  not,  but  the 
reft  of  the  Body  at  c9  grew  as  if  there  had  been  no  gafh 
made. 

Fig.  7 Reprefents  a like  gafh  made  juft  above  the  low- 
ermofl Knot ; and  the  parts  fplinter’d  or  cleft  and  wedg- 
ed off  from  each  other,  and  from  the  Body  as  before,  but 
there  is  left  a Branch  upon  the  lower  Splinter  to  fee  what 
will  be  the  State  thereof  the  next  Year,  or  in  October  next. 
When  Yis  probable  by  the  other  Experiments  the  lower 
Splinter  and  Branch  upon  it,  will  be  found  to  have  grown 
and  increafed  as  the  Splinter  in  the  former  Experiment 
did  aboye  the  gafh  , though  not  in  the  fame  Propor- 
tion. 

Fig.  8 Reprefents  four  young  Poplar  Trees,  A,  B,  C D, 
all  of  equal  blgnefs,  growth,  fituation,  and  foylas  near  as 
could  be  found  ; thefe  were  ordered  as  is  reprefented  in 
the  yth.  Fig.  that  is  A had  all  its  branches  and  top  cut  off 
B had  all  its  branches  pruned  off,  but  it  was  left  with  a' 
fmall  Head  at  the  top.  C had  the  branches  cut  about  half 
way,  and  thofe  of  the  uper  half  left  growing.  D was  left 
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growing  without  being  at  all  pruned  or  lopped  ; the  event 
was  expected. 

The  fuccefs  was  found  to  be  thus  A in  the  following 
Years  (hot  out  many  Twigs  round  about,  but  the  Body 
increafed  but  little  in  heighth  or  bignefs.  B fhot  out  like- 
wife  many  Twigs  where  it  had  been  pruned,  and  the  top- 
branches  and  top  alfo  increafed  confiderably,  and  the  Bo- 
dy alfb  increafed  much  more  in  heighth  and  bignefs  than 
did  the  former  A.  C increafed  yet  much  more  in  all  its 
parts  than  B . But  D increafed  in  Limbs,  Heighth,  and 
Bignefs  moft  of  all;  (welling  in  bignefs,  and  ftretching  in 
heighth  and  fpreading  in  its  Boughs  much  more  than  C; 
and  in  about  io  Years,  was  more  than  four  times  as  bigg 
as  A, 

The  fame  worthy  Perfon  alfb  obferved, that  all  the  Poplars 
that  had  been  pruned,  dyed  in  the  great  Froft  1684 ; in  fo 
much,  that  of  25  that  were  fo  ordered,  he  obferved  19  of 
them  to  be  killed  by  it,  and  the  remaining  to  be  very 
weak  and  hardly  able  to  recover,  and  increafed  very  little 
in  the  following  Years.  Thefe  Poplars  were  about  30 
Foot  high,  and  had  only  a fmall  Head  left  at  the  top  un- 
loped, of  about  4 or  5 Foot,  and  were  pruned,  the  Spring 
before  the  great  Froft.  He  obferved  alfb,  that  divers  of 
thofe  which  had  been  pruned  two  Summers  before  the 
Froft,  were  killed  by  it : But  none  of  thofe  which  had 
not  been  pruned  at  all,  were  hurt  by  it.  He  took  Notice 
alfo,  both  in  Lancajhire  and  Chejhire,  that  Trees  of  60  Foot 
in  highth,  that  had  been  pruned,  and  had  only  a fmall 
Top  left,  were  alfo  killed  by  the  faid  Froft ; whereas 
thole  Trees  of  the  fame  Kind  and  Heighth,  which  flood 
near  to  them,  but  had  not  been  pruned,  continued  to. 
fiourifh,  and  fullered  no  harm  thereby.  Several  of  thofe 
Branches  of  about  an  Inch  Diameter,  and  Trees  that  had 
been  barked  round,  as  above,  the  Spring  before  the  great 
Froft,  out  lived  the  violence  of  the  fame^  and  the  praece- 
ding  Winter. 

Where. 
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Where  thefeprunings  had  been  tryed  upon  Trees  20 
■ Foot  high  ; the  difference  of  their  Increafe,  was  fenfible 
the  following  Summer,  but  in  7 or  8 Years  time,  the  diffe- 
rence is  prodigious ; the  un-pruned  Trees  growing  feveral 
times  bigger  than  the  pruned,  both  in  Body  and  Branches, 
even  to  Admiration, 

He  hath  often  obferved,  alfb  that  when  the  top  Branches 
would  fhoot  out  and  grow  2 Foot,  or  more,  in  length ; 
the  lower  Branches  would  not  fhoot  above  4 Inches.  And 
further,  that  in  the branches  of  the  Scotch  Fir,  the  Joynts 
above  the  Rings  barked  round,  would  increafe  and  grow' 
much  bigger  in  5 Years,  than  they  would  in  5 Years,  if 
the  faid  Rings  were  not  cut  off. 

The  fame  Perfon  upon  Difcourfing  fome,  other  parti- 
cular Inquiries  about  the  Spreading  and  Increafe  of  the 
Roots,  a flu  red  me,  that  he  had  obferved  a very  large  Pi- 
nafter  about  tsvo  Foot  and  an  half  in  Diameter,  and  of  a 
heighth  propoi  tionableOTs:  of  about  20  Yards ; the  lowed 
Boughs  of  which,  were  about  30  Foot  above  the  Ground) 
did  fpread  and  flourifh  on  every  fide  a like,  though  it  had 
no  Root  at  all  towards  three  quarters  of  its  Situation,  but 
only  toward  one  quarter,  into  which  it  fpread  its  Roots 
very  farr  and  large, divers  of  them  reaching  about  70  or  8 0 
Foot  from  the  Body  of  the  Tree  : The  Reafon  of  which 
fpreading  was  occaffoned  by  its  being  planted  juft  within 
the  fquare  Angle  of  the  Corner  of  a deep  thick  and  ftrong 
Stone  Wall,  which  was  a kind  of  Bauking  or  Wharfing  a- 
againft  a River  that  ran  by  it:  This  Tree  I fay,  tho5  it 
had  nourifhrnent  only  from  one  quarter  of  four  to  its 
Roots,  yet  did  the  fame  flourifh  and  fpread  equally  on  e- 
very  fide. 

(Japan  Child  deration  of  thefe  and  divers  other  Go- 
fer vations,  and  Experiments  Mr.  Brotherton  is  of  Opinion. 

1 That  the  Sap  (moft  ofit  if  not  all)  afeends  in  the  Veflels 
of  the  lignous  part  of  the  Tree,  and  not  in  the  Cortical 
Part,  nor  between  the  Cortical  and  Lignous  parts. 

- 2.  That 
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2.  That  the  Increafe  and  Growth  of  a Tree  in  thick- 
nefs  is  by  the  defcent  of  the  Sap,  and  not  by  the  afcent ; 
and  if  there  were  no  defcent,  a Tree  would  Increafe  but 
very  little,  if  at  all. 

That  there  is  a continual  Circulation  of  the  Sap  all 
the  Summer  Seafon,  and  during  fuch  time  as  the  Sap  is 
flirting,  and  not  a Defcent  at  Michaelmas,  only  as  fbme 
have  held. 

To  me  it  feems  very  probable,  that  the  Bodies  of  Plants, 
as  well  as  thofe  of  moving  Animals,  are  nourifht  and  in- 
creafed  by  a double  Food  ; the  one  an  impregnated  Wa- 
ter, and  the  other  an  impregnated  Air,  and  that  without 
a convenient  fupply  of  thefe  two,  the  Vegetable  cannot 
fubfift,  at  lead:  not  increafe.  Thefe  do  mutually  mix  and 
coalefs,  and  parts  of  the  Air  convert  to  Water,  and  parts 
of  Water  convert  to  Air.  As  fome  of  this  latter  are  rati- 
fyed  and  freed  from  their  Chains,  and  become  Spiritual 
and  Aiery,  fo  others  of  the  fore-mentioned,  are  clogge’d 
and  fettered  and  become  debafed.  To  this  purpofe  all 
Plants  as  well  as  Animals,  have  a twofold  kind  of  Roots, 
one  that  branches  andfpreads  into  the  Earth,  and  another 
that  fpreads  and  fhoots  into  the  Air,  both  Kinds  of  Roots 
ferve  to  receive  and  carry  their  proper  Nourishment  to 
the  Body  of  the  Plant,and  both  ferve  alfo  to  conveigh  and 
carry  off  theufelefs  Recrements  ; ufelefs  I mean  any  fur- 
ther within  the  Body  of  the  Plant,  though  ufeful  to  it 
when  they  are  feparated,  aud  without  it,  the  one  for  Sea- 
soning the  Earth  and  Water  wherein  it  is  planted,  and 
the  o ther  for  feaioning  and  preparing  the  Air, the  Method 
of  which  I have  els  where  explained. 
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Concerning  the  Apparent  Magnitude  of  the  Sun  and 
Moon,  or  the  Apparent  Difiance  of  two  Starsy 
when  nigh  the  Horizon,  and  when  Higher  ele- 
vated. 

I Do  not  Defigne.  fo  much  to  eftablifh  any  thing  of  my 
own  that  may  he  fatisfa&ory  in  folving  this  admira- 
ble appearance,  as  to  deted  the  Errors  of  thole  that  have 
offered  at  afolution  thereof,  and  have  come  fhort  ( as  I 
conceive  ) of  being  fkisfadory  ; that  thereby  I may  a- 
gain  fett  the  minds  of  Philofbphers  on  Work,  and  roufe 
them  up  to  enquire  a new  after  this  furprifmg  Phenome- 
non. That  I may  doe  this  the  more  Effedualy,  I Ehall 
breifly  declare  the  Matter  of  Faff  and  then  proceed  to 
the  Reafon  thereof,  given  by  feveral,  and  to  their  Confu- 
tations. \ 

Firft  therefore  it  is  well  known  that  the  mean  appa- 
rent Magnitude  of  the  Moon  is  30  m.  30/  we  will  take 
it  Numero  Rot  undo  to  de  30 , that  is,  an  Arch  of  a great 
Circle  in  the  Heavens,  of  50  xMinuts  is  covered  by  her  Di- 
ameter, and  this  we’ll  fuppofe  to  be  her  apparent  Diame- 
ter, at  a full  Moon  in  the  midft  of  Winter,  and  when 
fhe’s  in  the  Meridian,  and  at'her  greateft  Northern  Lati- 
tude and  Confequently  the  utmoft  thatlhe  can  be  elevated 
in  our  Horizon’,  tisaswell  known  alio  that  when  file  is 
in  this  Poffure,  being  Looked  upon  by  the  Naked  Eye 
ihe  appears  ( that  we  may  accomodate  all  to  fenfibleMea- 
fur.es  ) to  be  M&gnitudinis  Pedalis,  about  a foot  broad. 
But  the  fame  Moon  being  Looked  upon  juft  as  fhe  rifes* 
fhe  appears  to  be  three  or  four  foot  broad,  and  yet  if  with, 
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an  Inftrument  we  take  her  Diameter,  both  in  one  pofture 
and  t’other,  we  fhall  find  that  ftill  fhe  fhall  be  but  30  Mi- 
nutes; the  feveral  ways  of  trying  this  I will  not  Mention, 
they  being  as  Various  as  are  the  Methods  of  taking  the 
Moons  apparent  Diameter,  common  enough  amongft  the 
Aftronomers  ; neither  will  I infift  upon  the  truth  of  the 
Matter  of  Faff,  for  that  I think  cannot  reasonably  be 
queftioned,  after  fo  many  tryals  and  fo  many  experiments 
thereof,  faithfully  recorded  by  undoubted  witnefles ; and 
it  would  be  very  unreasonable  to  Imagine  that  fo  many 
Authors  fhould  rack  their  Brains  for  folving  an  appea- 
rance,wherein  they  were  not  certain  of  the  matter  of  Fad. 
But  becaufe  of  Nullius  in  Verba , I can  affert  that  I have  ac- 
curately tryed  it  my  felfe,  and  I have  fb  found  it : one  of 
the  ways  I proceeded  was  thus,  I took  a very  goo dTele- 
fcope  of  about  6 foot  long,  in  the  inward  Focus  of  whole 
Eye-Glafs  I apply’d  a very  fine  Lattice  made  of  the  Single 
hairs  of  a Mans  Head;  then  Looking  with  this  at  the 
Moon  when  Hie  was  juft  Rifen  and  Looked  Extraordina- 
rily big,  I obferved  what  Number  of  the  fquares  of  the 
Lattice  were  Occupy’d  by  her  body  ; then  obferving  her 
again,  when  more  Elevated  and  free  from  all  Extravagant 
greatnefs,  I ftill  found  the  fame  fquares  of  the  Lettice 
poiTeffed  by  her.  This  way  is  Equivalent  to  that  now 
more  ufed,  of  taking  her  Diameter  by  Mr.  Toivnlys  Micro- 
meters : but  I have  alfo  tryed  and  found  the  fame  thing  by 
an  Accurate  Sextant,  taking  the  diftance  of  the  Moons 
Oppofite  Limbs. 

Now  this  Phamomen  n affords  two  things  to  be  con- 
fiderd,  firft  why  the  Moon  ( I ftill  name  the  Moon  as  be- 
ing an  Qbjed  more  adapted  for  our  fight,  for  the  fame 
thing  holds  in  the  Sun  ) fhould  feem bigger  about  the 
Horizon , then  when  more  elevated ; and  fecondly,  fhee 
appearing  bigger,  how  it  comes  to  pafs,  that  her  Diameter 
being  taken,  it  is  no  greater  then  when  {he  appears  Iefs. 
But  the  Difquifition  concerning  this  latter  being  likely  to 
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Comprehend  the  former,  I fhall  not  divide  my  dijfcourfe 
into  two  Branches,  but  proceed  in  the  J^dethod  Propofed, 
Only  I defire  it  may  be  noted,  that  I fuppofe  the  Horizon- 
tal and  Meridional  Moon  to  be  found  both  of  the  fame  An- 
gle, wheras  in  truth  the  Meridionall  Moon  ftho  appear- 
ing lefs ) fhall  be  found  of  the  greater  Angle  : which  in- 
creafeth  the  Wonder.  But  this  proceeding  from  the  diffe- 
rent diftances  that  one  and  t’other  is  looked  at(the  Meridi- 
onal Moon  being  nigher  us  by  almoft  a Semidiameter  of 
the  Earth)  and  conlequently  eafily  fblved  that  way ; I : 
have  therefore  chofen  to  put  between  them  a plain  equa-  t 
lity,  for  avoiding  Confufion  and  Intricacy  in  Difcourfe. 

Wherefore  let  us  hear  what  the  Ingenious  of  thefe 
latter  days  can  fay  to  this  appearance.  And  firft  we  find 
the  Celebrated  Des-Cartes  attributing  this  appearance  ra- 
ther to  a deceived  Iudgment  than  to  any  Natural  Affedfi- 
on  of  the  Organ  or  Medium  of  fence;  for  the  Moon  flays 
he)  being  nigh  the  Horizon , we  have  a better  opportunity 
and  advantage  of  making  an  Eflimate  of  her,  by  compa- 
ring her  with  the  various  objects  that  incur  the  fight, in  its 
way  towards  her;  fb  that  tho  we  Imagine  fhe  looks  bigger 
yet  tis  a meer  Deceipt:  for  we  only  think  fo,  becaufe  fhe 
feems  nigher  the  tops  of  Trees  or  Chimnys  or  Houles  or  a 
Tpace  of  Ground,  to  which  we  can  compare  her,  andEffi- 
mat  her  thereby;  but  when  we  bring  her  to  the  Tefl  of  an 
Inflrument  that  cannot  be  deluded  or  Impaled  upon  by 
. thefe  appearances,  then  we  find  our  Eflimate  wrong,  and 
our  Sences  deceived.  Thefe  thoughts,  my-thinks,  are 
much  below  the  A ecu  domed  Accuracy  of  the  Noble  Des- 
Cartes;  for  certainly  if  it  be  fb,  I may  at  any  time  increase 
die  apparent  Bignefs  of  the  Moon,  tho  in  the  Meridian;for 
it  would  be  only  by  getting  behind  a duller  of  Chimnys, 
a Ridg  of  a Hill,or  the  top  ofHoufes,  and  comparing  her  to. 
them  in  that  pollute, as  well  as  in  the  Horizon  : befides  if 
■ the  Moon  be  look’d  at  juft  as  fhee  is  Riling  from  an  Hori- 
zon  determined' by  a finooth  Sea,  and  which  has  . no  more 
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Variety  of  Objects  to  compare  her  to,  then  the  Pure  Air; , 
yet  {he  will  feem  bigg,  as  iflookt  at  over  the  Rugged  top 
of  an  uneven  town  or  Rockey  Country.  Moreover,  all 
Variety  ofadjoyning  obje&s  may  be  taken  off,  by  looking 
through  an  empty  Tube,  and  yet  the  deluded  imagination 
is  not  at  all  helped  thereby.  I come  next  to  the  folution 
hereof  given  by  the  Famous  Thomas  .Hobbs  : and  for  this 
we  fhallftand  in  need  of  the  firft  Fig.  wherein. fay  she,  let 
the  Point  G be  the  Center  of  the  Earth,  and  F the  Eye  on 
the  furface  of  the  Earth;  on  the  fame  Center  G,  let  there 
be  flruck  the  two  Arches,  E H determining  the  Atmof- 
phere,  and  A D to  Reprefent  that  blew  furface  in  which 
we  Imagine  the  fixed  Stars:  and  letFD  be  the  Horizon. 
Divide  the  Arch  A D into  three  equal  parts  by  the  lines 
BF,C  F ; it  is  manifeft  that  the  Angle  AFB  is  greater 
then  the  Angle  B EC, and  this  again  greater  than  the  An- 
gle C FD.  Wherefore  fays  he,  to  make  the  Angle  C FD  e-  a 

qual  to  the  Angle  Q F B,  the  Arch  C D muff  be  greater 
then  the  Arch  C B ; and  confequently,  that  the  Moon 
may  in  the  Horizon  appear  under  the  fame  Angle  as  when 
Elevated,  file  muff  cover  a greater  Arch,  and  therefore 
feem  greater;  that  is  the  Moon  in  the  Meridian  appearing 
under  the  Angle  B F C , that  fhee  may  appear  under  an  e* 
qual  Angle. in  the  Horizon, as  fuppofe  C F D,  tis  necelfary 
that  Arch  C D fhould  be  greater  then  C E;  and  confe- 
quently tho  fhee  appear  to  fubtend  a greater  Arch  when 
in  the  Horizon  then  when  Elevated,  yet  fhee  appears  un- 
der the  fame  Angle.  And  all  this  without  Refraffion. 

The  Geometry  of  this  Figure  is  moft  certainly  true  and 
Demonftrable.  At  this  I quarrel  not; but  it  makes  no  more 
incur  prefenm Difficulty  then  if  nothing  had  been  faid: 
for  the  Philofbpher  has  here  made  a Figure  of  his  own, 
and  from  thence  he  Argues  as  confidently,  as  if  Nature 
would  accommodate  herfelf to Jiis  Scheme,  and  he  not  Ob- 
liged to  Accommodate  his  Scheme  to  Nature ; for  here  he 
has  made  the  Circle  G F reprefenting  the  Earth  very  large  , 
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in  proportion  to  the  Circle  AD;  and  then  indeed  tak- 
ing the  Point  F in  the  Earths  furface,  and  by  lines  from 
thence  dividing  the  Angle  AFD  into  what  ever  equal 
parts,  the  Intercepted  Arches  ^ B,  BC,  CD  fhall  be  une- 
qual. But  if  he  had  confidered,  that  the  Earth  is  as  it 
were  a point  Jh  Refpe&  of  the  Sphere  of  the  fix’d  Stars, 
nay  the  very  Annual  Orbit  of  the  Earth  is  almoft  if.  not 
altogether  imperceptible  ( Paving  the  truth  of  Mrv  Hooks 
Attempt;  he  would  have  found  that  the  Lines  FB,  F C, 
F Dj  muft  be  all  conceived  as  drawn  from  the  point  g\ 
and  then  equal  Angies  will  intercept  equal  Arches,  and 
equal  Arches  equal  Angles:  andfoit  happens  ( at  lead  be- 
yond the  Pofiibiiity  ofdifcovery  of  fence  ) to  the  Eye  on 
the  furfaceof  the  Earth.  And  befides  he  fhouid  have 
confidered,  that  all  Obfervations  Aft ronomical  are  per- 
formed as  from  the  Center  of  the  Earth,  and  therefore 
it  is  that  they  keep  fucha  ftir  about  Parallax  ; fo  that  his 
drawing  his  lines  fofar  from  G as  F is, and  to  another  con- 
centrick  Circle  fo  nigh  as  A Dy deceived  him  in  this  Point. 

The  Famous  Gajfendxs  has  written  4 large  Epiftles  on 
tins  SubjeCt,  the  fubftance  of  all  which  is,  that  the  Moon 
being  nigh  the  Horizon  and  looked  at  through  a more  Fo^- 
gy  Air,  calls  a weaker  Light,  and'  confequently  forces 
not  the  Eye  fomuch  as  when  brighter;  and  therefore  the 
Pupil  does  more  inlargeit  felfthereby  tranfmiting  a larger 
Projection  on  the  Retma.ln  this  Opinion  1 doe  find  he  is  not 
alone,  for  in  the  Journalls  des  Soavans,  this  difiquifition  be- 
ing again  revived  by  a French  Abbe , He  therein  follows 
tb  s Sentiment  ofGajfendus;  it  was  firft  Publifhed  in  the 
?d  Conference  prefer] ted  to  the  Dauphin  in  Attgufi  1672, 
but  byReafbn  of  an  Objection  moved  by  Father  Par  dye, 
it  was  fain  to  be  republifhed  with  fome  additions  and  a- 
mendments  in  Ocloo.  1672.  The  addition  was,  that  this 
Contracting  and  enlarging  of  the  Pupill  caufeth  a differ- 
ent fhape  in  the  Eye;  an  open  Pupil  making  the  Cryfiallme 
hatter  and  the  Eye  longer,  and  the  narrower  Pupil  ilnort- 
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ning  the  Eye,  and  making  the  Qryfidlim  more  convex, 
the  firft  attends  our  looking  at  Objects  which  are  Remote 
or  which  we  think  fb  ; the  latter  accompanies  the  vei  w- 
mg  Objects  nigh  at  hand.  Likewile  an  open  Pupil  and 
flat  Cry  fidline  attends  Objects  of  a more  Sedate  Light, 
whilil:  Gbjeds  of  more  forcible  Rays  require  a greater 
Convexity,  and  narrow  Pupil.  From  thefe  Pofiti  s the 
Abbe  endeavoured  to  give  an  account  of  omPbmomenon^s 
follows.  When  the  Moon  is  nigh  the  Horizon,  by  com- 
panion with  interpofed  Objeds,  we  are  apt  to  Imagine 
her  mucli  farther  from  us  then  when  more  Elevated,  and 
therefore  ( fays  he  ) we  order  our  Eyes  as  for  veiwing  an 
Objed  farther  from  us,  that  is,  we  fomthing  enlarge  the 
Pupil,  and  thereby  make  the  Cry  fidline  more  flatt : more- 
over the  Dusktflmefs  of  the  Moon  , in  that  pofture  does 
not  fb  much  to  in  the  fight;  and  confequently  the  Pupil 
will  be  more  large,  and  the  Cryfidlme  more  flat:  hence  a 
larger  Image  fliall  be  projeded  on  the  Fund  of  the  Eye, 
and  therefore  the  Moon  fhall  appear  larger.  And  this 
difpofltion  of  the  Eye  that  Magnifies  her.  Magnifies  alfb 
the  divisions  of  our  forementioned  Lattice,  and  confe- 
quently fhee  by  her  Body  fhall  pofTefs  no  more  of  the  df 
viflons, then  when  fhee  items  lefs.  Thefe  two  forementio- 
ned accidents,  viz.  the  Moons  Imaginary  diftance  and 
Duskifhnefs,  gradually  vanifhing  as  fhee  riles,'  a different 
Species  is  hereby  introduced  in  the  Eye,  and  confequently 
fhee  ieems  gradually  lefs  and  lefs,  till  again  fhee  approach- 
es nigh  th q Horizon.  Thefe  two  Opinions  of Gajfendus, 
and  the  Able  being  fo  nigh  a kin,  I lhall  confider  them 
both  together,  and  firftl  affert  that  a wider  or  narrower 
Aperture  mcreales  nor,  neither  diminifliss  the  projedi- 
on  on  the  Retina.  I know  Honor Atns  Faber  in  his  Synopfis 
Optica  endeavours  to  prove  the  clear  contrary  to  this  my 
Aifertion,  and  that  after  this  manner.  Fig.  II  A B is 
an  Objedv  E F the  greater  aperture  of  the  Pupil, admir- 
ing the  projedion  fQ  I on;  the  Retina,  whereas  the  Idler 
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" Aperture  C D admits  only  the  projection  G H;  but  G H 
is  lefs  then  /C  /,  wherefore  a leiTer  Aperture  diminifhes 
the  projection.  I admire  that  any  Man  that  undertooke 
( as  Honoratm  F aber  ) to  write  of  Opticks  more  accurately 
then  all  that  went  before  him,  fhould  be  guilty  of  lo  very 
grofs  an  Error;  and  I do  more  admire  that  the  Celebrated 
Gaffeviius,  and  with  him  the  Noble  Hevelius  fhould  be  of 
the  fame  Opinion ; for  tho  the  forefaid  Figure  and  Demon- 
(Ration  hold  raoft  certainly  true  in  direCt  projections,  as 
in  a dark  Room  with  a plain  Hole;  yet  it  will  not  hold  in 
Projections  made  by  Refraction,  as  it  is  in  thole  on  dm 
Retirn  in  the  Eye,  by  means  of  the  Cryfiallme  and  other 
Coats  and  Humours  of  the  Eye.  For  a Demon  (Ration  of 
this  obferve  the  third  Fig.  wherein  lett  AB  be  a Remote 
ObjeCt,  and  E Ft  he  Cryfiallme  at  its  large  aperture,  pro- 
jecting the  Image  / Mon  the  Retina.  Let  then  C D be  the 
lefFer  Aperture  of  the  Pupil  before  the  Cryfiallme:  I fay  the 
Image  I M fhall  be  projected  as  large  as  before,  for  the 
Cone  of  Rays  EAF  confifts  partly  of  the  Cone  of  Rays 
CAD,  therefore  where  the  former  EAFis  Projected, 
the  latter  C A D; as  being  a part  of  the  former, (hall  be  pro- 
jected alfo.  So  that  no  more  is  effected  by  this  narrow 
Aperture,  but  that  the  fides  of  the  Radiating  Cones  are 
intercepted,  and  confequently  the  Point  I fhall  be  aifeCfed 
with,  lefs  light,  but.  it  fhall  ftill  be  in  the  fame  place  : 
what  is  laid  ofthat  Cone  and  that  Point  may  be  fait}  of 
all  other . Cones  and  other  Points  of  the  ObjeCt.  -fFrom 
hence  appears  firft,  the  Invalidity  of  the  Account  given 
of  the  Moons  appearance  by  Gaffendm  from  this  Reafon  ; 
e/r.The  Reafon  appears  why  a Telefcopes  greater  or  leffer 
Aperture,  makes  no  difference  in  the  Angle  it  receives:  for 
imagine  E I7  to  be  an  ObjeCt- Glafs  of  a Telefcope,  and  dis 
plain,  fiy.  5Tis  Evident  why  a greater  or  lefs  Aperture 
on  a Telefcope  fhould  make  the  ObjeCts  appear  Lighter 
or  Darker,  for  thereby  more  or  iefs  Rays  are  admired  to 
determine  on  the  Projection  of  each  Point.  But  all  this 
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by  the  by.  And  this  is  fufficient  for  a Confutation  of 
Gaffendm  and  Faber  ; But  our  forementioned  Abbe  fuper- 
adds  to  a greater  or  iefler  Aperture  of  the  Pupil,  as  a ne- 
ceflary  Oonfequent,  a greater  and  Iefler  Convexity  of  the 
Cryftalline asalfo  a lengthening  and  fhortening  the  Tube 
of  the  Eye.  And  this  1 muft  eonfels  would  do  iomething 
if  we  fiad«it  true  in  our  Cafe  f and  this  let  us  try.  Fir  ft 
fays  he  the  Duskifhnefs  of  the  Moon  nigh  the  Horizon  ad- 
mits the  Pupill  to  enlarge  it  felf,  the  CryftdUne  to  flatten, 
and  the  Eye  to  lengthen  ; but  what  if  we  change  our  Ob- 
ject , and  inftead  of  the  Moon  take  the  Diftance  between 
dome  of  thefixt  Stars  ;(as  fuppofe  thole  of Ortons  Girdle,) 
we  fhail  find  the  fame  Pbanomenon  in  them,  and  yet  I hope 
neither  he  nor  Gaffendus  will  Afiert,  that  they  at  one  time 
ftrain  the  Eye  more  than  at  an  others  or  that  at  any  time 
their  fulgur  {trains  the  Eye  at  all ; if  he  do,  let  him  take 
Stars  of  the  Iefler  Magnitudes,  nay  even  thole  that  can 
but  juft  be  perceived,  and  then  he  will  be  convinced  : Or 
let  him  confider  whether  this  will  hold  in  looking  at  the 
Sun  through  very  dark  Glafles , . which  render  the 
Sight  thereof  as  inoflencive  to  the  Eye,  as  that  of  a green 
Field  ; but  perhaps  he  will  then  fay  that  this  other  Rea- 
fon  holds  which  is  "by.  that  the  greater  Imaginary  diftance 
at  which  we  think  the  Moon  near  the  Horizon , than 
when  more  elevated,  makes  us  Contemplate  her  as  if  re- 
ally  fhe  was  bo ^ viz.  with  ample  Pupils , &c.  but  this  I 
have  {Efficiently  overthrown  in  my 'Remarks  againft  Des~ 
Cartes',  therefore  I pafs  it  over,  only  fubjoyning  that  if 
there  were  any  thing  in  thisSurmife,  ii)y-thinks  the  Ho- 
rizontal Moon  fliould  be  fancyed  nigher  to  us  then  farther 
from  us;  for  if  we  are. for  trying  Natural  thoughts,  let  us 
take  Children  to  determine  the  Matter,  who  are  apt  to 
think,  that  could  they  go  to  the  edg  of  that  fpace  that 
bounds  their  Sight,  they  fliould  be  able  ( as  they  call  it ) 
to  touch  the  Sky ; and  confequently  the  Moon  feems  then 
rather  Higher  to  us  than  farther  from  us. 
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After  I had  writ  thus  far  I accidentally  caft  my  Eye  up- 
on Rudolfs  Treatife  of  Refra&ion,  at  the  end  of  his  2 d. 
Volume  of  the  AlmagefiyLib.  10.  S0. 6.  cap.  1.  Quefi.  13. 
wherein  he  (peaks  of  our  prefent  Difficulty ; But  to  my 
wonder  I find  him  Aflert,  that  he  and  Father  Grimaldi  had 
often  taken  the  Horizon!  all  Sun  and  Moons  Diameters  by 
a Sextant,  when  to  the  naked  Eye  they  appeared  very 
large;  ( Grimaldm  dire&ing  his  Sight  to  the  left  edg,  and 
Ricciolm  to 'the  right,  ) and  that  even  by  the'lnfirument 
they  always  found  the  Diameters  greater  than  when 
more  elevated,  the  Sun  often  fubtending  an  Angle  of  a I- 
moft  a Degree,  and  frequently  45  Minutes,  the  Moon 
alfo  38  or  40  Minutes.  This  is  down  right  contrary  to 
the  matter  of  Faff,  which  I have  before  alledged,  and 
dire&ly  repugnant  to  the  matter  of  Fa&  aflerted  by  the 
F reach  Abbe  in  the  forecited  journal.  Whether  of  us  be 
in  the  right  I leave  to  Accurate  Experiment  to  determine, 
and  fubmit  the  whole  to  the  Decifion  of  the  lllufiridm 
Royal  Society.  Only  give  me  leave  to  add  one  word  a- 
gainft  Riccioli , for  had  his  Experiments  been  Accurately 
profecuted,he  fhould  have  tryed  them  when  th ^Horizontal 
Moon  had  look’d  ten  times  more  large  in  Diameter  than 
ordinary;  and  then  if  it  be  true,  that  even  by  an  Infiru- 
ment  file  will  be  found  proportionally  broader  than  re- 
ally, ihe  fhould  fubtend  an  Angle  of  300  Minutes,  or  5 
Degrees:  for  very  often  I have  feen  the  Moon  when  file 
appeared  1 o times  broader  than  ordinary,  which  the  finall 
addition  of  8 or  io  Minutes  to  her  ufual  Diameter  will 
never  Cauie. 

Lafily  as  an  Apology  for  my  reviving  this  difquifition 
to  that  Noble  Company  of  Engltjh  Philofophers,  J ffiall 
only  intimate  the  words  of  the  lore  mentioned  Albe  s Let- 
ter. four  la  Raifon  de  cette  Apparence , & de  la  tromperie 
de  nos  Sens , je  la  tie  ns  plus  Difficile  a trouver , que  les  plus 
grands  Equations  d?  Algebre,  & quand  votes  y aurez  bien  penfe , 
vous  m Qoligerez  de  rn  en  dire  voflre  Sentiment,  &c. 
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After  which  I have  only  toSublcribe  my  felf  an  unwor- 
thy Member,  and  an  humble  Servant  and  Admirer  of 
that  Illuftrious  Company, 

Dublin  William  Molyneux* 

March  loth.  8f 

^ - . * ' 'J  ^ ' ' ■ *•'  ■ 

The  Sentiment's  of  the  Reverend  and  Learned  Dr. 

j ohn  Wallis  R,  S.  Soc.  up$n  the  aforefaid 
Appearance , communicated  in  a Letter  to  the  Tub - 
lijher . 

" ■ i ' ’ ' ■ ■ V j i;  ' -:j  ) :-r'.r;q  !:;j 

- ; ’s  ■;  -‘j'  4 \ , i,.',;  ’ - 

AS  to  the  laft  Inquiry  f concerning  which,  you  lay, 
the  Royal  Society  would  be  glad  to  know  my  Opi- 
nion ; ) about  the  apparent  Magnitude  of  the  Sun  near 
the  Horizon,  greater  than  when  confiderably  high : 

The  Inquiry  is  Ancient  .*  And,  I remember,  I difcourled 
ft  near  fourty  Years  ago  with  Mr.  Fofter,  then  PrOfeffor 
of  Aftronomy  in  Grejham  College.  Who  did  then  affure 
me  ( from  his  own  Observation,  I fuppole ; for  I have  ne- 
' ver  examined  it  my  felf,  ) that  the  apparent  Magnitude 
taken  by  Inftrument  ( however  the  Fancy  may  appre- 
hend it  ^ is  not  greater  at  the  Horizon,  than  when  high- 
er. And  Mr.  Cafmtt  ( when  your  Letter  was  communi- 
cated to  our  company  here  ) affirmed  the  fame. 

And  ( though  I have  not  my  felf  made  the  Obfervati- 
on  ) I do  not  doubt  but  the  thing  is  fo.  For  it  is  agreed  j 
That  Refraction  near  the  Horizon,  though  ( as  to  appear- 
ance ) it  alter  the  Altitude  of  the  thing  feen  ; yet  it  alters 
not  the  Azimuth  kt  all. 

And  it  mult  needs  befo.  For,  fince  this  equally  ref- 
peCts  all  points  of  the  Horizon',  let  the  Refra&ion  be 
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what  it  will,  the  whole  Horizon  can  be  but  a Circle  : So 
that  thebe  is  no  room  for  the  breadth  of  a thing  (as  to  the 
Angle  at  the  Eye  ) to  be  made  greater,  what  ever  its  Tall- 
nefs  may  ( the  Refradion  not  equally  affeding  all  parts 
in  the  Circles  of  Altitude.')  Nor  is  there  any  reafon  why 
this  fhould  rather  thruft  the  other,  than  ' that  the  other* 
thruft  this,  out  of  place. 

Whereas,  in  the  Altitude,  it  is  otherwife ; For  while 
'what  is  near  the  Horizon  is  inlarged,that  which  is  further, 
off  is  thereby  contraded : which  as  to  the  Azimuth  or  Ho- 
rizontal Portion  cannot  be. 

In  Spedacles  indeed  it  is  other  wife ; for  they  reprefent 
the  Objed  every  way  inlarged  ; and  do  thereby  hide  the 
adjacent  parts.  But  in  Refradion  by  Vapours,  fuppofing 
all  parts  of  the  Horizon  equally  affeded  by  them,  one  part 
cannot  be  expanded  in  breadth  ( whatever  it  may  be  as 
to  the  highth  ) without  thr ufting  out  an  other  ( for  the 
whole  Horizon  can  be  but,  a Circle  ) and,  why  one  part 
rather  than  another  ? 

Uidefs  we  Avould  fay  ( as "• perhaps  we  may,  if  there 
fhall  appegi;a,necefiity  for  it/  That  the  I^ays  of  a lucid 
Body  dp.  expand  them  (elves  every  way  to  the  prejudice 
of  the  parts  adjacent,  by  covering  them. 

But  iuppofing  / which  I am  apt  to  believe,  till  the  con- 
trary.-fhall  .be  evinced  by  Experiment/  that  the  Sun  or 
Moon's  apparent  Diameter-' taken  by  Inffrumeni-  near  the, 
Horizon x js  the  fame  as  taken, in,  a higher  PqfitiQn;(T mean, 
its  Horizontal  Diameter,. , or ' that  parallefto  the  Horizon  | 
for  the  ered  Diameter,  inn  Circle  Perpendicular  to  the  Ho* 
rozan , may  by  the  Refradion  be  varied,  and  thereby 
made,  not  greater,  but  lefs  than  when  higher;  as  hath 
been  ;rtqtipd  .'in'  the-  Name  of  Sol  Ettipticwzi  the'  Horizon.  ) 
fuppofing,  I lay/ that  the  Sun’s  apparent  , Diameter  Ho- 
rizontal, taken  by  Infrrument,  is  the  fame  near  the  Hori- 
zon ^ . as  in  a higher  Pofition,  I take  its  Imaginary  great- 
nels  which  is  fanfied  near  the  Horizon , to  be  only  a decep- 
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tion  of  the  Eye;  or  rather  the  Imagination  from  the 
Eye. 

For  fore  it  is,  that  the  Imagination  doth  not  eftimate 
the  greatnels  of  the  Object  leen,  only  by  the  Aiigle  which 
'it  makes  at  the  Eye;  but,  by  this  compared  with  the  fup% 
poled  diftance. 

True  it  is  tha t, Ceteris  farih^tK  we  judg  that  to  be  the 
greater  Qbjed,  which  makes  at  the  Eye  the  greater  An- 
gle : But  not  lo  if  apprehended  at  different  Diftances. 

For  if  through  a Calement  ( or  leffer  aperture  ) we  lee 
a Houfe  at  ioo  Yards  diftance ; this  Houle  ( though  leen 
tinder  a lels  Anglejdoth  not  to  us  feem  lels  than  the  Cafe- 
ment  through  which  we  lee  it,  ( or  this  greater  than 
that,  becaule  it  maakes  at  the  Eye  the  greater  Angle : ■) 
But  the  Imagination  makes  a comparative  Eftimate  from 
the  Angle  and  Diffance  joy ntly  conlidered. 

So  that,  of  two  things  leen  under  the  fame  or  equal 
Angles,  if  to  one  of  them  there  be  ought  which  gives  the 
apprehenlion  of  a greater  Diffance,  that  to  the  Imagina- 
tion will  appear  greater. 

Now  fure  it  is , that  one  great  advantage  for  Eftimat- 
ing  of  a thing  leen,  is,  from  the  variety  of  intermediate 
Objeds  between  the  Eye  and  the  thing  leen.  For  then 
the  Imagination  muff  allow  room  for  all  thefe  things. 

Hence  it  is  that  if  we  lee  a thing  over  twoHills,  between 
which  there  lies  a great  Vally  unfeen, it  will  appear  much 
nearer  than  if  we  lee  the  Vally  alio : and  it  will  appear  as 
juft  beyond  the  firff  Hill.  And  if  we  move  forward  to  the 
top  of  the  neareft  Hill  ( that  To  the  Vally  may  be  feen  ) it 
will  then  appear  much  further  than  before  it  did. 

And  on  this  account  it  is,  that  the  Sun  letting,  ap- 
pears to  us  as  if  it  were  but  juft  beyond  the  utmoft  of 
our  vifible  Horizon  \ becaule  all  between  that  and  the 
Sun  is  not  leen.  And,  upon  the  lame  account,  the  Hea- 
ven i t lelf  feems  Contiguous  to  the  vifible  Horizon. 

Now  when  the  Sun  or  Moon  is  near  the  Horizon,  there 

S f 2 ; . is 


L 32^  3 

is  a propped'  of  Hills,  and  Valiies,  and  Plaines,  and  Woods, 
and  Rivers,  and'  variety  of  Fields,  and  Inciofures,  be- 
tween it  and  usl  which  prefent  to  our  Imagination  a 
great  Diftance  capable  of  receiving  all  thefe.  Or,  if  it  lb- 
chance  that  ( in  fome  Pofition  } thefe  Intermediates  are 
not  actually  feen:  .Yet  having  been  accuftomed  to  fee 
them,  the  Memory  fuggefts  to  us  -a  view  as  large  as  is 
the  Yifible  Horizon. 

But  when  the  Sun  or  Moon  is  in  a higher  Pofition ; we 
fee  nothing*  between  us  and  them  ( unlefs  perhaps  fome 
Clouds ) and  therefore  nothing  to  prefent  to  our  Imagi- 
nation fo  great  a Diftance  as  the  other  is. 

And  therefore,  though  both  be  feen  under  the  fame 
Angle,  they  do  not  appear  ( to  the  Imagination  ) of  the 
fame  bignefs,  becaufe  not  both  fanfied  at  thej  fame  Di- 
ffances:  But  that  near  th Q Horizon  is  judged  bigger  ( be- 
caufe fuppofed  farther  off  ) than  the  fame  when  at  a great- 
er Altitude.  ' f 

’Tis-true,  that  as  to  fmall  and  middling  Diftances  ( be- 
fide  this  Eflimate  from  Intermediates ) the  Eye  hath  a 
means  within  it  felf  to  make  fome  Eflimate  oftheDift- 
ance.  As,  when  we  already  know  the  bignefs  of  a thing 
feen,  to  which  we  have  been  accuftomed  ; as  a Man,  a 
free,  aHoufe,  or  the  like  .*  If  fuch  thing  appear  to  us 
under  afmah  Angle,  and  indiftinbt,  and  faintly  coloured* 
the  Imagination  doth  allow  fuch  Diftance,  as  to  make 
fuch  a thing  fo  to  appear.  And,  if  this,  through  a Pro- 
fpedlive  Glafs,  be  reprefented  to  us  under  a bigger  Angle, 
and  more  diftindt : It  is  accordingly  apprehended  as  fo 
much  nearer. 

But  the  cafe  is  otherwife,  when  we  do  not,  by  the 
known  bignef;, Judge  the  Diftance  ; but,  by  the  fuppo- 
fed Diftance,  judge  of  the  bignefs;  as  indie  Cafe  before  us. 

And  accordingly,  different  Perfbns,*"  according  to  diffe- 
rent fanfied  Diftances,  judge  very  differently.  As,  if  two 
Stars  be  fhewed  to  Ignorant  Perfons,  and  you  ask  how  far 
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they  feem  to  be  afunder : one  perhaps  will  fay,  a Foot; 
another,  a Yard,  or  more  : And  onefhall  fay,  The  Sun 
appears  to  him  as  big  as  a Bulhel ; another^ as  bigas  a 
Holland  Cheele : Each  eftimating  according*  to  the  fan- 
fied  Diftance, 

Again ; in  our  two  Eyes  ( when  the  Objed  is  feen  by 
both  ) there  is  yet  another  means  of  Eftimating  how  far 

# off  it  is.  ( And  it  is  this  by  which  we  judge  of  Diftances. ) 

* Namely,  there  are,  from  the  fame  Objed,  two  different 
viliial  Cones;  terminated  at  the  two  Eyes  : Whole  two 
Axes  contain,  at  the  Objed,  different  Angles,  according 
to  different  Diftances:  An  acuter  Angle  at  a great  Di- 
ftance, and  more  obtule  when  nearer. 

Now, ' that  .fiich  Objed  may  be  leen  by  both  Eyes, 
clearly  ; it  is  requifite  that  the  Eyes  be  put  into  fuch  a 
Pofition,  as  that  the  Sight  of  each  Eye  receive  the  reflec- 
tive Axe  at  right  Angles.  Which  requires  a different  Po- 
litico of  the  two  Eyes,  according  to  the  different  Diftance 
of  the  Objed.  . . 

As  will  majiifefty  appear  ; if  we  look,  with  attention, 
on  a Finger  ( or  other  Imall  Objed  ) at  two  or  three 
Inches  diftance  from  the  Eye  ; and  then  upon  another 
like  Objed  at  three  or  four  Yards  beyond  it : ( and  this  * 
alternately  feveral  times.  ) For ’twill  be  manifeft,  that 
while  we  look  intently  on  the  one,  we  do  not  lee  the  other 
( or  but  confuledly  /though  both  be  juft  before  us.  And, 
as  we  change  our  view,  from  the  one  to  the  other,  we 
manifeftly  feell  a Motion  of  the  Eyes  ( by  their  ‘Muffles ) 
from  one  pofture  to  another. 

And  according  to  the  different  Pofture  in  the  Eyes,  re- 
quilite  |to  a clear  Vifion  by  both,  we  eftimate  the  Di- 
ftance  of  the  Objed  from  us. 

And  hence  it  is,  that  they  who  have  loft  the  Sight  of 
one  Eye,  are  at  a great  diladvantage,  as  tp  eftimating 
Diftances,  from  what  they  could  do  while  they  had  the 
life  of  both. 
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But  now  when  the  Diftance  grows  fo  great,  as  that  the 
Pofition  of  thefe  vifual  Axes  become  Parallel,  or  fo  near 
to  Parallel,  as  not  to  be  diftinguifhable  from  it : This  ad- 
vantage is*k>ft,  and  we  can  thenceforth  only  conclude, 
that  it  is  far  off ; but  not  how  far. 

Hence  it  is,  that  our  view  can  make  no  diftincHon  of 
the  Moons  Diftance,  from  that  of  the  other  Planets,  or 
even  of  the  fixed  Stars : But  they  feem  to  us  as  equally 
remote  from  us  ; though  we  otherwife  know  their  Di-  * 
ftances  from  us  to  be  vaftly  different.  Becaufe  the  Paral- 
lax (as  I may  fb  call  it ) from  the  different  Pofition  of  the 
two  Eyes,  is  quite  loft,  and  undifcernable,  in  Diftances 
much  lefs  than  the  leaft  of  thefe. 

And  fo , of  the  fixed  Stars  amongft  themfelves : Which, 
though  they  feem  equally  remote  from  us ; many  ( for 
ought  we  know  ) be  at  Diftances  vaftly  different.  Nor 
can  we  tell,  which  of  them  is  neareft : ( unlefs  perhaps 
we  may  reafonably  * guefs,  thofe  to  be  neareft,  which 
feem  biggeft.  ) Becaufe , here  not  only  the  Parallax 
from  the  Diftance  of  the  two  Eyes ; and  that  from  the 
Earths  Semidiameter ; but  even  that  from  the  Semidia- 
meter  of  the  Earths  great  Orb,  is  quite  loft.;  and  none 
remaining,  whereby  to  eftimate  their  Diftance  from  Us. 

But  ( to  return  to  our  cafe  in  hand ; ) though  as  to 
fmatl  Diftances,  we  may  make  fome  eftimate  from  the 
known  Magnitude  of  the  Object : And,  as  to  middling  di- 
ftances, from  the  Parallax  ( as  I may  call  it ) arifing  from 
the  interval  of  the  two  Eyes:  Yet  even  this  latter  will 
hardly  reach  beyond,  if  fb  far  as  the  vifible  Horizon : and 
all  beyoncj  it,  is  loft. 

So  that,  there  being  nothing'left  to  afftft  the  fancy  in 
eftimatingfo  great  a diftance,  but  only  the  intermediate 
Objects : Where  thefe  intermediates  appear  to  the  Eye, 
fas,  when  the  Sun  or  Moon  are  near  the  Horizon : ) the 
diftance  is  fanfied  greater,  than  where  they  appear  not, 

( as  when  farther  from  it:  ) and  coufequently / though 
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both  under  the  fame  or  equal  Angles ) that  near  the  Hori- 
zon is  fancied  the  greater.  And  this  I judg  to  be  the  true 
reafon  of  that  appearance. 

You  will  excufe  ( I hope  ) what  excurfion  I have  made; 
becaufe  though  fbme  of  them  might  have  beed  fpared,  as 
to  the  prefent  cafe ; yet  they  are  not  impertinent  to  the 
Bufinefs  of  Vifion  ; and  the  eftimate  to  be  thence  made, 

of  Magnitudes  and  Diftances,  by  the  Imagination. 

, » 

The  Suns  Eclipfe  May  ift.  was  here  obferved  about  % a 
Digit ; between  one  and  t wo  a -Clock  after  noon. 


Account  of  a BOOK. 


'£ Continuation  of  the  New  Digefter  of  Bones : Ids 
Improvements  and  new  Ufes  it  hath  been  apply ed 
t0>  both  at  Sea  and  hand. 

together  with  fome  Improvements  and  new  ZJfes  of 
the  Ay  re  Pump,  tryed  both  in  England  and  Italy. 
By  D.  Papin  M.  D,  Fellow  of  the  Roy  ah  Society. 


I "'His  Treatife  is  divided  into  three  Sections ; the  fir  ft 
contains  the  Improvements  made  by  the  Author 
on  the  Digefter  ; with  the  new  Ufes  it  hath  been  apply’d 
to.  Fir  ft  is  given  the  Defcription  of  that  which  he  had 
made  for  His  Majefty  King  Charles, the  2 d.  of  bleffed  Me-? 
mory;  and  he  doth  not  think  (confidering  the  alterations 
whereby  this  exceeds  the  firft  Invention  ) that  any  thing 
better  can  be  made  for  fuch  things,  as  muft  be  ftew’d  in 
their  own  Juices.:  But  for  other  things  that  muft  be  boil’d 
| with  Water,  asPulfe,  Gellies,  &c.  He  gives  the  Defcrip- 
tion of  another  Engine,  which  he  finds  to  be,  for  feven 
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Reafons,  preferable  to  the  other ; fo  as  that  a fmall  En- 
gine of  this  Fafhion,  if  it  holds  but  6 or  7 Pounds  of  Wa- 
ter, will  be  enough  to  make  150  Pounds  of  Geliy  in  24 
Hours,  and  will  not  confume  above  1 1 Pounds  of  Char- 
coal He  doth  afterwards  relate  the  new  Ufes  this  En- 
gine hath  been  applyed  to,  but  for  brevities  fake,  X will 
mention  but  one  that  feems  to  be  very  eonfiderable.  He 
hath  tryed,  that  Bones  being  as  much  falted  as  Bones  can 
be,  if  they  be  left  to  foak  in  Sea  Water,  as  they  do  for  the 
Meat  at  Sea,  *they  will  be  lit  to  make  frefh  Geliy  feveral 
times:  fo  that  all  the  Bones  that  are  thrown  away  as  ufo- 
lefsin  long  Voyages,  may  henceforth  ferve  to  make  a 
Food  wholfomer  and  better, . than  the  Meat  it  felf.  The 
Author  doth  afterwards  relate,  how  thefe  Gellies  may  be 
applyed  for  the  preforving  of  Summer  Fruits:  Upon  this 
healledgeth  maay  Experiments,  which  give  him  Occafi- 
on  to  make  feveral  Observations  • as  for  Example,  he 
faith  that  Strawberries  that  are  brought  up  by  Art  in  the 
latter  Seafon,  have  much  lels  Spirits,  than  thole  that  ripen 
in  the  Spring  of  the  Year  : So  that  fome  Strawberries  which 
he  had  thus  fhut  up  in  the  Month  o&October,  became  ve- 
ry'fewer  in  >3  Months  time;  whereas  other  Strawberries 
which  he  fhut  up  in  the  Month  of  June,  having  been 
kept  8 Months,  were  not  fower  at  all,  but  had  given  a 
Vinou?  Taft  to  the  Geliy  : He  doth  afterwards  impart  his 
Way  for  making  and  clarifying  Gellies,  whichhathgi- 
ven  him  Occafion  to  contrive  two  Engines  for  filtrating 
quickly,  and  a contrivance  how  to  make  Evaporations 
quicker,  and  with  lefs  Fire  than  they  ufe  to  be  done,  and 
thefe  are  very  plainly  defcribed  in  the  Book  He  gives  alfo 
the  defoription  of  an  Engine  for  diftiling  for  dejcenfum  in 
feveral  degrees  of  Rarefaction  anaCondenlation  of  Air  ; 
and  he  gives  an  Account  of  fome  Experiments  which  he 
hath  already  made  with  this  Inftrurnent,  from  whence  it 
appears,  that  in  fome  Gales  the  Condenfation  of  the 
, Air  will  be  of  great  advantage  for  aquick  Diftillation. 

In 
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In  the  fecond  Se&ion  are  explain’d  the  Improvements 
made  by  the  Author,  on  the  Pnewnatick  Engine ; and  he 
doth  not  think,  that  ever  any  hath  been  fo  good  as  his : 
he  gives  a full  Description  of  it,  and  takes  Notice  of  all 
that  contributes  to  its  exadlnefs  ,•  and  he  relates  fome  Ex- 
periments that  he  hath  made  to  prove  his  Aflertion: 
He  doth  by  the  by,  Anfwer  Mr.  Bernoulli , who  hath  writ- 
ten fomething  againft  the  Honourable  Mr.  Boile,  about 
the  weighing  of  the  Air  in  a Bladder ; and  afterwards 
he  comes  to  the  new  Ufes  this  Engine  hath  lately  been  ap- 
ply’d  to  ; whereof  I will  mention  but  this,  that  feems  to 
be  of  great  Moment,  beeaufe  without  any  Sugar  or  any 
other  alteration,  than  what  can  be  made  by  a little  boiling? 
he  can  prelerve  great  Quantities  of  Fruit  with  their  Taft: 
The  Way  is  this  ,*  he  Units  up  the  Fruits  in  Glafs  Velfels 
exhaufted  of  the  Air,  and  then  puts  the  Velfel  thus  ex- 
haufted in  hot  Water,  and  lets  it  hand  their  for  fome. 
while  5 and  that  is  enough  to  keep  the  Fruit  from  the  Fer- 
mentation, which  otherwife  would  undoubtedly  happen : 
Yet  it  is  obfervable,  that  this  is  not  generally  true : but 
that  it  is  good  to  have  feveral  ways  for  the  prefervin-g  of 
Fruit:  Barberries,  for  Example,  that  keep  in  Geliy  better 
that  any  other  Fruit,  cannot  be  preferved  although  they  be- 
heated  in  vacuo.  Such  or  the  like  Obfervations  are  annex- 
ed to  almoft  every  Experiment,  at  the  latter  end  of 
this  Section,  the  Author  anfwers  luc-h  Obje<ftions  as  may 
be  brought  againft  the  real  ufefulnefs  of  thefe  Engines,- 
whereupon  he  difcribes  a Way  how  to  exhauft  the  Air 
very  fpeedily  out  of  great  Velfels,  to  be  kept  thus  exhauf- 
ted as  long  as  we  pleafe. 

The  third  Section  gives  a Relation  of  what  hath  been 
done  in  two  Years  time,  in  Mr.  Sarrotti's  Academy  at 
Venice  'y  which  had  fome  Relation  to  the  Matter  treated  of 
in  this  Book : There  may  be  feen  feveral  new  and  curious 
Experiments  about  Matters  of  Moment : But  I IFiall  only 
relate  two  of  them,  from  whence  the  reader  may  judge 
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of  the  reft ; the  firft  is,  that  two  equal  pieces  of  Iron  were 
put  at  the  fame  time  into  two  equal  Quantities  of  Aqua- 
fortis y the  one  in  vacuo,  and  the  other  in  the  open  Air ; 
and  being  afterwards  taken  out  at  the  fame  time ; it  was 
found  that  the  Iron  in  the  open  Air,  had  been  1 6 times 
more  diifolved  than  the  Iron  in  vacuo . 

The  fecond  Experiment  is,  that  two  equal  Quantities 
of  Rofes  were  put  into  two  Inftruments  for  Diftillations,, 
like  one  another ; but  the  one  was  exhaufted  of  Air,  and 
the  other  was  full ; the  Diftillation  was  abundantly  grea- 
ter and  quicker  in  the  evacuated  Inftrument,  than  in  the 
other.,,  although  they  were  both  heated  by  the  fame  warm 
Water,,  it  was  alfo  obfervable,  that  the  Rofe  Water  di- 
ftilled  in  vacuo  did  congeal,  which  doth  not  happen  in  or- 
dinary Diftillations : So  it  is  plain,  that  in  feme  Circum- 

ftances,  the  Vacuum  helps  Diftillations ; as  well  as  in  the 
firft  Section  it  was  feen,  that  in  other  Circumftances  the 
comprellion  of  Air  is  more  advantagious.  In  this  whole 
Section  are  intermixed  the  reafonings  of  the  Academy,, 
about  the  Matters  in  hand,  and  two  Difcourfes  made  in* - 
the  Academy,,  by  Sigr.  Ambrofio  Sarrotti  in  the  beginning; 
of  each  Year  : So  the  Reader  may  here  be  diverted  as  well 
as  inftrudled  in  the  Operations  of  Nature,  It  may  be 
laid  in  fhort,  that  it  is  rare  to  fee  a Book,  that  in  fofmall 
a Volume  doth  contain  fo  many  things  recommendable, 
both  for  Ufefulnefs  and  Novelty  ,*  but  no  Wonder,  fince 
it  is  owing  to  the  Inftructio ns  and  Directions  of  the  R.  S. 
as  the  Author  acknowledgeth  in  his  Epiftle , which  he  in- 
feribeth  to  my  Lord  of  Carbery±  Prefident  of  that  IlluftrN 
ous  Company.  Neverthelefs,  the  better  to  convince  thofe 
that  would  queftion  either  the  Truth,  or  the  Ufefulnefs 
of  the  Contents  of  his  Book;  the  Author  engageth  to  let 
People  fee  them  try’d  once  a Week,  and  he  appoints  a. 
certain  Time  and  Place  for  that  Purpofe. 

Vondon , Printed  by  ff+Str cater,  and  fold  by  5.  Smith 3 a? 
the  Prince's  Arms , in  St.  Paul's  Church-Yard, 
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For  the  Months  of  July  and  Augufi  1687. 


TheC  ON  TENTS. 

I.  /A  Bfervations  of  what  did  prater  naturally  occur  in  open* 
ing  of  the  Body  of  Mr.  Smith  of  Highgate  Ju- 
ly 8th.  16-87.  Communicated  by  that  Learned  Phyfitian  Dr. 
Edward  Tyfon  Reg.  Soc.  Soc.  ( 2 ) A Relation  of  an  ex- 
traordinary effect  of  the  power  of  Imagination  : Communicated 
by  Mr.  Edward  Smith,  Secretary  to  the  Philofophical  Society 
at  Dublin,  as  it  was  brought  before  that  Company , by  Mr.  St. 
George  Alh.  R.  Soc.  S.  who  had  feen  the  thing.  ( 3 ) De 
Conftrubtione  Problematum  Solidorum,  five  iEquatlonum, 
tertia’  vel  quart 0 Poteftajis,  unica  data  Parabola  ac  Circu- 
lo efficienda,  differ  tatiuncula:  Au chore Edm.  Halley.  64) 
A Letter  of  Mr.  De  la  Hire  of  the  Royal  Academy  of  the  Sci- 
ences at  Paris,  concerning  a new  fort  of  Magnetic al  Compafs , 
with  fever  al  curious  Magnet  ical  Experiments.  ( 5 ) A relation 
of  the  great  effecls  of  a new  fort  of  Burning  Speculum  lately 
made  in  Germany  ; taken  from  the  A££a  Eruditorum  of  the 
Month  of  January  laft  : being  a Letter  from  the  Inventor 
to  the  Authors  of  that  Jour  nail. 
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Obfer  vat  ions  of  what  did  prater  naturally  occur  in  the 
opening  of  the  Body  of  Mr . Smith  of  High  gate 
July  %th.  1687.  Communicated  by  that  learned 
Phyfitian  Dr.  Edward  Tyfon  Reg.  Soc.  Soc. 

IN  the  firft  place  dividing  the  Abdomen , immediately 
upon  Incifion  made  into  the  Peritoneum, j we  difeovered 
the  Bladder  very  Schirrous  and  thick,' viz,.  \ of  an  Inch ; of  a 
Preternatural  Figure,  and  diftended  to  the  bignefs  of  a 
Childs  Head:  And  at  the  entrance  of  the  Vreters  on  each 
fide  were  two  Protuberancies , of  the  bignefs  of  a Hens  Egg 
each;  the  Vreters  were  of  the  largnefs  of  the  fmall  Gutts 
in  Children,  lo  that  they  could  eafily  admit  two  fingers  in- 
to their  Cavity.  They  were  both  repleat  with  Urine  or 
a ferous  matter  ; which  upon  prefTure  did  eafily  regurgi- 
tate into  the  Kidneys,  but  would  not  pals  at  all  into  the 
Bladder.  The  Kidneys  were  of  their  Natural  bignefs  and 
Figure,  but  fb  emaciated  that  they  were  rather  large 
Baggs  than  of  a flefhy  Subftance  ; The  Cavity  of  the  Pel- 
vis being  folargas  to  contain  above  3 ounces  of  Water : 
But  to  return  to  the  Bladder;  therein  upon  Apertion  we 
difeovered  a very  fixange  lort  of  Cyftes  or  Bags,  of  the  ex- 
a£t  Figure  of  Eggs,  of  feveral  dimenfions,  fome  larger 
than  Goofe  Eggs,  others  as  big  as  Hen  Eggs,  to  the  num- 
ber of  twelve  in  all ; and  about  eight  of  them  whole  and 
repleat  with  a Limpid  St  rum : The  Coats  of  thefe  Bladders 
were  fome  of  them  confiderably  thick,  others  very  thin 
and  tender  ; all  of  them  looie  and  free  without  the  Jeaffc 
adhaefion,  either  to  one  another  or  to  the  Coat  of  the  Blad- 
der. There  was  little  or  no  Urine  in  the  Bladder  but 

what 
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what  was  contained  in  thefe  Bags.  Nor  could  we  Ima- 
gine that  this  miferable  Patient  could  poflibly  make  any 
Water,  but  what  happned  upon  the  breach  of  feme  of 
thefe  Watery  Tumours,  when  the  Bladder  was  crouded 


beyond  its  dimenfions ; for  that  the  paffage  by  the  Vreters 
into  the  Bladder  was  impervious : And  though:  the  Vreters 
were  'full  of  Serum,  yet  could  none  be  forced  into  the  Cavi- 
ty of  the  Bladder.  ' 

This  Liquor  contained  in  thefe  Baggs,  we  did  conjed:- 
ure  to  be  of  the  Nutritious  juice  of  the  Body ; and  upon 
tryal  of  boyling  a fmall  quantity  of  it,  we  found  it  thicken 
and  come  to  the  confidence  of  a ftiff  and  glutinous  Geliy. 
Thefe  VeficuU  were  undoubtedly  formed  from  the  tenaci- 
ty of  the  matter  between  the  Membranes  of  the  Blad- 
der, in  its  oblique  paffage  through  them;  for  that  being 
fo  glutinous,  it  was  here  detained  till  its  Superficies  were 
condenfed  into  a firm  Coat,  and  fb  by  the  coming  of  more 
matter  was  forced  into  the  Cavity  of  the  Bladder.  This 
I fuppofe,  from  our  finding  two  of  thefe  Ova  in  a diftind 
Sinm  from  the  reft,  between  the  Coats  of  the  Bladder,  at 
the  entrance  of  each  Vreter. 


The  Liver  we  found  very  large  and  hard,  of  the  Colour 
and  Subftance  of  a boyled  one.  It  adhered  to  the  Perito- 
neum on  the  external  part,  and  by  its  vaft  bignefs  had  fo 
ftraitned  the  Thorax , that  there  was  very  little  room  for 
the  Lungs. 

The  Lungs  we  found  of  a livid  Colour,  adhering  dole 
to  the  Pleura  on  the  right  fide ; upon  Incifion  we  found 
them  wholly  repleat  with  a Purulent  matter,  and  a Stone 
of  the  bignefs  of  a Cherry-Stone  in  one  Lobe. 

Dividing  the  Pericardium  we  found  a Fungous  Sub- 
ftance covering  the  Heart  all  over ; and  Fibres  from  it,  that 
rann  to  the  Pericardium  in  a great  number  ; fo  that  they 
were  by  thefe  Fibres  every  where  united. 

The  Heart  was  very  large,  the  right  Auricle  and  Ventri- 
cle were  one  large  undivided  Cavity,  and  therein  a large 

Polypus ; 
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'Polypus  ';  which  run  up  the  defending  Branch  of  the  Vent 
Cava  to  the  very  Jugular,  another  Part  was  diftributed  to 
the  Pulmonary  Artery. 

In  the  left  Ventricle  was  another  Polypus  not  fb  large  as 
the  former:  it  had  two  Branches, one  in*  the  Pulmonary  Vein, 
another  in  the  Arteria  Magna,  Or  Aorta, 

One  of  tbt  Veficu-U  being  opened  had  a larg  clufter  of 
fmall  Ova  as  big  as  Grapes,  all  repleat  with  Liquor : All 
the  red:  contained  nothing  but  Serum. 
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A Relation  of  an  extraordinary  ejfeH  of  the  power  of 
Imagwafoti : Communicated  by  Mr l Edward  Smith, 
Secretary  to  tf?e  Philofophical  Society  Dublin,  as. 
it  was  brought  before  that  Company,  by  Mr.  St. 
George  Aih.  R.  Soc.  S.  who  had  feen  the  thing. 

0,3 We  PliksiVeth  Dooly  of  the  Courlty ' of  ’JQlVemy ' , was 
aged  i y Years  in  January  *1  aft : Her  Mother  Being 
with  Child  of  her  was  frighted  by  a Cow  as  mee  milked 
it,  throWn  dbwn  and  hit  on  her  Temple,  within  ah  eighth 
of  an  Inch  of  her  Eye,  by  the  Cows  Teat.  This  Child  has 
qxkgly  iftthat  place,  a peicq  pf.Eleih  relembling  a Cows 
Teat,,'  abotit  $ Inched  and  half  in  length  : ’Tis  very  red/ 
has  a Bone  in  the,  midft  about  half  the  length  of  it ; tis' 
perforated  andThe  Weeps  through  it  ; when  fire  Laughs 
it  wrindes  up  and  Contracts  to  two  thirds  of  its  length, 
and  it  grows  in  proportion  to  the  reft  of  her  Body.  She  is 
as  ftnfible  there  as  in  any  other  part . This  is ' lookt  up- 
on to  be  as  ftrange  an  inftahee  of  the  ftrength  of  Imagina- 
tion as  can  be  produced, 

De 
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De  Conftrudtione  Problematum  Solidorum,  five 
iEquationum  tertian  vel  quarts  Poteftatis,  unica 
data  Parabola  ac  Circulo  efficienda ; differtatP 

uncula : Authore  Edm.  Halley . 

1 / . - 

>«  j < 

QUo  padlo  aquationes  omnes  Cubum  vel  ^uadrato-qua- 
dratum  quantitatis  incognita  involventes,  ope  Parabola 
cujufiunq ; data  & Circuit,  confirm  poffint , clare  tradit  ac  Li- 
quido  demonftrat  praclarus  ille  Cartehus  in  Lib . III.  Geome- 
tria  fua  : fed  prirnum  jubet  fecundum  aquationis  terminum , Ji 
adfuerit , t oiler e,  ac  deinde  reduSla  aquationis  Radices  regula 
ibidem  expofta  elicere.  Cum  vero  operatio  ifia  nimis  laborio- 
i fa  videatur , nonnullis  vijiim  efi  conflruclionem  fmilem  etiam 
abjf  ulla  pravia  reduBione  comminifci  > inter  quos  Francifcus 
i a Schooten  Methodum  v aide  faction  ac  fimpliciffimam  pro  con - 
firuendis  Cubicis  quomodolibet  affedis  prodidifjet , fi  modo  ex- 
pofito  principio  unde  regulam  derivavit , Lectori s memoria , 
quam  plurimis  ac  intricatis  cautionibus  obruit,  melius  (luduif- 
fet.  Nuper  vero  Vir  CL  D.  Thomas  Baker  no  fir  as,  integro 
libello  de  conflrudhonibus  hifce  conjcripto,  non  Jblum  Cubicas 
Jed  etiam  Biquadraticas  omnes  cujufcunq ; generis  unica  generali 
regula  complexus  eft , eamq ; demon frationibus  ac  Exempli s per 
omnes  cafus  abunde  Jatis  illufiravit ; nec  non  fub  finem  modum 
proponit  unde  regula  ifia  generalis  invefligari  pofjit : Hand  ta- 
men  ilium  ipfum  oflendit , cujus  ope  (uti  jufpicor)  Clavem  juam 
Geometricam  Catholicam  obtinuit,  vel  faltem  rnulto  facilius 
cbtinere  potuit.  Cumq perplexis  cautionibus  de  fignis  4- 
& — Regula  hac  D.  Bakeri  non  mums  obnoxia  fit  quam  ilia 
Schooteni,  ut  vix  abfente  libro  conflrudliones  ilia's  quis  tup 
peragat ; baud  injucundum  net  Tyronibus  incommodum  fore  vi~ 
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fum  eft,  utnufg-,  fundamentum  exponere , ac  fimul  emendata 
methodo , zzz  re  tam  difficiji , lucem  quantum  vale  am  after  re . 

Conjlrudiio  quam  tradit  Cartefius,  qusq-,  jacillime  radices 
sqnationum  omnium  Cubicarum  vel  hi  quadratic  arum , ubi  deficit 
Jkundm  terminus , ut  not  a jupponi  poteft  3 attamen  cum 

ear  do  jit  a quo  jidifequentia  pendent,  ne  dfjjertatiuncula  hrec  ca~ 
pits  truncata  videatur , «c  illius  Geometria  dejumptam  pla- 
cmt  Regulam  adjungere , paucidis  nonnullis  in  melius  uti  reor 
tranjpofitis . 

Dejiciente fiecundo  termino  omnes  squationes  Cubics  reducuntur 
ad  hanc  formam  z3  a p z.  aa  q.  — 0,  ac  Biquadratics  ad 
hanc  z4  apzz.aaqz,  a’  r = o.  f z/£z  a defignat  Latus 
return  Parabola  cujujvis  data , quam  in  Conllruclione  adhibere 
licet.)  vel jumendo  a pro  Unit  ate,  ad  hanc  z5  p z.  q — o, 
vel  ad  hanc  z4.  *.pz  z,  qz,  r~  o. 


jam  data  Parabola  F- 
A G cujus  Axis  fit  A C- 
I)  K L ac  latus  redium  a 
vel  i,  fiat  A C ejus  di mi- 
di um  ac  collocetur  femper 
a vertice  A verfus  interi- 
orafigurce:  dein  fumatur 
C D = ~ p in  line  a ilia 
A C continuatd  verfus  C 
ft  in  squat  i one finer  it  — p, 
vel  verfus  alteram  par- 
tem fi  habeatur  p.  Por- 
ro  epundto  D,  out  expunc- 
io  GJi  non  habeatur  quan- 
titas  p,  erigenda  eft  ad 
axem  perpendicular  is  D- 
E squalls  ~ q,  dextror- 

jum  qmdetn  Ji  finer  it  — q,  ad  alterum  vero  axis  latus  fi fuerit 
Cir cuius  centro  E radio  A E defer iptus,  fi  squatio  fu- 
erit tantum  Cubica , Parabolam  tot  pundits  FG?G  interfecabit 
quot  verm  habet  Radices , quarum  quidem  qffirmativs  ut  G K 

erunt 
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erunt  ad  dextram  Axis  partem,  Negatives  ut  F L ad finifiram. 

Afl  fi  JEquatio  Biquadratica fuerit,  auger i vel  minui  debet 
Circuit  Radius  A E,  addendoji fuerit  — r,  vel  jubducendo , fi fit 
ex  ejus  quadrato  reBanguhim  a r,  feu  contentum  fub  Late- 
re reBo  & quantitate  data  r ; id  quod  nullo  fere  negotio  ejficitur 
Geometrice.  Hujus  vero  Circuli  interfeBiones  cum  Parabola 
cmnes  veras  Biquadratica  /Equation! s radices  dimifiis  ad  Ax- 
em  perpendiculis  exhibebunt ; Ajjirmativas  quidem  ad  dextram 
Axis , Negativas  vero  ad  finijiram.  Totius  demondrationem 
Cartefio  ejus  inventori  relinqno , 

Notandum  hie  me  operam  dare  ut  femper  habeantur  Radices 
affirmatives  ad  dextrum  Axis  latus , ut  evitetur  confusio  a plu- 
ribus  cautionibus , quarum  cauja  minime  evidens  efi , necejjario 
critura. 

His  pramiffis,  ut  aditus  pateat  ad  conflruBionem  etiam  earum 
aquationum  ubi  reperitur  terminus  Jecundus,  consider anda  venit 
regula  pro  tollendo  termino  Jecundo , ac  reducenda  aquatione  ad 
aliam  qua  methodo  pracedente  confirm  pojjit.  Omnes  vero  hujus 
clafiis  aquationes  cubica  ad  hanc formam  Abzz.apz.aa- 
q — o,  vel  ad  hanc  z3 . bzz.  *.aaq™o.  Biquadratica  vero 
ad  hanc  z4.  b z!.  apzz.  aaqz.  a3  r = o,  vel  hanc  z4. 
b z3.  * aaqz.  aJ  r = o,  vel,  z4.  bz3.  apzz.  * a3  r = o 
vel  deniq-,  ad  hanc  z+.  b z3.  *.  *.  a3  r — o reduci  pojjunt ; e 
quibus  omnibus , prout fignis  -V-  & — diver simode  conneBuntur ■, 
ingens  oritur  varietas  ; unde  Regula  generalis  omnibus  injervi- 
ens  obfeura  ac  maxime  difficilis  redditur,  nisi  methodo  quamjub- 
jungimus  illuftrdtd  nodifq ; extricate.  traBetur . 

f ollitur  in  Biquadraticis  Jecundus  terminus , ponendo  x — z- 
j-  b,  fi  fuerit  + b in  aquatione,  vel  x~z  — - b ,fi fuerit 
— b : hinc  x — — b in  prima  cafu,  £?  i b in  altero  aquatur 
z • & iu  aquatione  quavis  propofita , Jubfiituta  loco  z quantitate 
aquali , prodibit  nova  aquatio  termino  fecundo  carens,  cujus  ra- 
dices omnes  x data  differentia  i b vel  excedmt  vel  deficiunt  a 
radice  quasita  z : Cum  vero  m rebus  iftiusmodi  plus  exempla 
quam  pracepta  valere  folent,  proponatur  una  vel  altera  aquatio 
Confiruenda . 


U u 2 
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Exemp.  I. 

A 4“  bz5-— apzz  — aaqz-(-aa  ar  =o. 

Sit  x — j-  b = z Et  erit 

xx  — Tbx+TVbb=:zz 
xxx-.i-xxb-fxxbb-^bbb=z5 
^ x4  — bx'+i-bbxx  — ,Vb3x  + T^b  4.~z4. 

hinc . 


x4-bx!+{bbxx-/Tbbbx+TiT  b4.=z4 
+ b x?  — i b b xx  4-  TV  b b b x — b4.=-fbz5 

— 4 ap  xx  -j-  i apbx  — -p^apbb—  — apzz 
• — a a q x -]-  -}  aaqb=r . — aaqz 

-j-  a a a r 

Harum  omnium  Jumma  jit  cequatio  nova  fecundo  termino  carens , 
quceq-,  proinde  juxta  regulam  Cartesianam  confirui  pcjjit , Jumen- 
do  loco  ~ p dimidium  coefficiently  termini  tertii  per  a Jive  Latus 


reclum  diviff  hoc  eft — 


3_b  b 
16 


j p;  ^ Loco  ~ q,  dimidi - 


f b b b 

um  coefficients  termini  quarti  per  aa  divif,fve  -J — 

10  2l  3, 

P b 

+ j ~ q.  Cujus  partes  figno  ~p.  notatce  finijlrorfum  ab 

cl 

Axe,  figno  — not  at  re  dextrorjum  collocandce  funt , ut  habeatur 
centrum  Circuli  ad  conftruBionem  requifti , cujus  interfeBi- 

ones  cum  Parabola , dimiffis  in  axem  perpendiculis , radices  om- 
nes  veras  x defignet , affirmativas  quidem  ad  dextram  axis , ne- 
gativas  vero  adfinijiram.  Cum  vero  x ■ — ~ b = z,  ducendo  li~ 
neam  Axi parallelam,  ad  dextrum  ejus  latus  & ad  difiantiam  ~b, 
perpendicula  ilia  ad  hanc  parallelam  terminata  defgnabunt  cmnes 
radices  qucefitas  z,  affirmativas  ad  dextram , negativas  vero  ad 
finijlram . Radium  circuli  quod  attinet,  habetur  iile  addendo 
partes  negativas  ac  auferendo  partes  affirmativas  termini  quin- 
ti  per  a a diviji,  e quadrato  linece  A E,  a centra  invent o E ad 

Ver- 
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i^erticm  P dr  kb oU  A duct  a r quod  maxima  ex  pa, ft  e efficitut 
capiendo  locolinea  A E line  am  EO,  qua  ad  O inter  fie  ffiiohem 
Parabola  ac  parallel a predict  a ierminatur  7 ejtts  enim  quadra ~ 
turn  omnes  termini  quint i partes  ex  ablatione  termini  fecundi 
atquationi  nova  ingefi as  comp lectitur  ( uti  facile  probabitur'J  ac 
reft  at  fiolummodo  nt  ipfius  E Q quadrat  um  augeatur,  ft  in  aqua* 
tione  babeatur  — r,  vel  minuatur  ft  fit  -f-  r,  additione  vel  fub - 
ductione  rectanguli  aT?  unde  conflatur  quadratum  Radii  Circuli 
quafiti. 

Hac  eft  methodus  inveftigandi  regulam  centralem  Dni  Balce* 
ri  omnibus  cautionibus  libera  ac  fat  is  facilis  ; ac  [ol a differentia 
ex  eo provenit^quod  ego fuxta  Axem,  ille  vero  juxta  Ax i pa - 
rallelam  circuli  ejufdem  centrum  determinat  a quodqi  ego  fem - 
per  radices  affirmatives  ex  Axis  dextro  latere  invemoy  quas  ilk 
nunc  dextro  nunc  ftniftro  conftituit. 

ALquationes  cubicas  quod  attinety  e&  reduci  debent  ad  Biqua - 
dr  at  ic  as,  antequam  eadem  regulagenerali  confirm  peffint ; id 
quod  fit  ducendo  aquationem  propofitam  in  radicem  fuam  z, unde 
provenit  aquatio  Biquadratic  a in  qua  deficit  terminus  ultimas  five 
r quapropter  fublato  fecundo  termino  & invento  centro  E?  tinea 
IdO  eft  radius  Circuli  j cum  fci licet  a r fit  v-  o,  & in  nova 
quatione  totus  terminus  quint  us  ex  ipfia  ablatione  termini  fecun- 
dioriaturt  Conftruenda  fit  h<sc  aquatio. 


Z3  — b zz  -j-  a P z 4“  aa  q — o t Qua,  dull  a in  % fit 
Z4  — bz3  + a pzz  + aa  qz  — o 

Adtollendum  fecundumterminum  ponatur  x-j-  = z,  & fict  . 

x4  + b x3  -f  |t>bxx  -f  4 b3  x b4  = + z4 

— b x3  — ib b x x — b3  x — 4 b4  = — bz3 

-J-  apxx -f  fabpx  + ^apbb  =-f  a Pzz 

+ aaqxf  ^aaqb  + a a q z 


In  hac  nova  Aquatione,  tertii  termini  femkoejficiens  per  a 
' I) 

divifa,  viz.  ~ jj f-  ip,  loco  \ p ufurpanda  eft  , ac  coejfi - 

W w cientis 
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eientis  termini  quarti  dimidium , divifum  per  a.  & Later  is  recdi 

. • bbb  , pb  , . 

quadratum,  viz.  ^ T'^T  2*^  vieem  ipjhs  |q 

confirubHonc  Cartefii  centrum  E deter  mi  nature 

Dewde  duct  a /lx  1 p ay  ade  la  ad  dtfiantiam  ^ b ad  fimfi  rum  ej  us 
l atm  ( ob  x*4"  $ b — z ) cujm  mt  erf  echo  cum  Parafo/a  fit  O ; 
circuks  cenlio-  Jg^  ' Radio./E  O.,  defer  if. tus  P.atfizejam  Jecet  vel 
tanget  in  tot punctis  quot  dzeqaatio  veras  baba  radices.:  qua  qui* 
dem  radices  feu  z Junt  perpendicMa  de  punctis  illis  in  Axi  paral- 
lelam  demijfa ; ad  dextram  quidem  Affirmative,  Negative  ad 
fimfiram. 


Si  incaquatianeJefuerit  Ur  minus,  tertiusvel  quartus,  vel  u- 
terffi,  5 -in  inp-ffif omnino  obfervanda 
eft  methodus  differentia,  fed  deficient e quantitate  p vel  q,  de- 
er ant  partes  ilia  line  arum  C D ^DE  ex  quantitate  ilia  aliqtto 
modo  deduct#,  ac procedendum  ejl  cum  reliquis  coefficientibus 
termini  tertii  & quarti  in  aqmtione  novA?.  ficut  in  frxmiffis 
exempli s praferiptum  cfi,. 

Hactentts  CL  Baker!  methodumgeneralem ‘ pertr act avimus, 
qua  quidem  nulla  alia  facilior  ac  par  at  ior  expectanda  eft,  ajfump- 
ta  ad  confiructionem  five  Parabola,  five  alia  quavis  tinea  curv.as 
cwn  fei licet  xquatio  ad  Biquadraticam  afeendit.  Etenim  dim 

h&c  feribo  mibi  occurritreguU Centralis . Ejfectio  Geometric  a 
prater  omnem  Jpem  exp  edit  a,  ac  barum  rerum  Curiofis  abunde 
fatiffactura. 

Defcripta  Parabola  N A M,  cujus  vertex  A,  Axis  ABC 
ac  lat  us  rectum  a,  reducatur  aquatio  ad  hanc  for  mam  z4,  b z V 
a p z z.  a a q z.  a3  r.  ==  o vel  ad  hanc  z3 . b z z.  a p z.  a a q 
vv.  o fi  cubic  a tantum  fuerit : dein  ad  difiantiam  B D b 
ducat  ur  line  a D FI  Axi  parallel  a,  ad  finifiram  quidem  fi  fuerit 
— b,  ad  dextram  fi~\~  b,  parabola  occur  re  ns  in  pnneto  D \ Ae 
quo  dimitt atur  perpendiculum  in  axem  B D.  In  linea  A B com 
tinuat  aver  jus  B fiat  B K — ^ a,  & due  atur  linea  D K utrinq : 
interminata . Porro  fit  KC=:  2 A Bin  Axe  femper  ultra  K 
continuato  \ ac  fi  babe  atur  quantitas  p figno  — • affect  a } verfus 
eafdem  partes  etiam  fumatur  C E = \ p,  vel  in  contr arias, 
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fi' ha(/ed0y  -f"  p?  a$.£  ptmtQ\ RqrigatjW.  ■Apshperpendipstlui».'-:BilB 
five/  epumfo  Qfi  4efMer.it  quantitas  p ) gft 

fontmmt#,  occurrens in  pmcto  Ff  quod  quidem  tir&tH  wquifi- 
ti  centrum  efi,  ft  figxi  ;/ 

defter  it  quant  it  as 


,q  ) Aft  fi  hake  at  ur  . 
temaX 


q,  jumeMA.  ejx  t$  sv,;- 
BE  ,fi  of  us  eft 
coniinmta , lined 
F G = i q?  finift- 
rorfum_  qnzdetn  ft 
fuerit;  4"  q,  dex- 
trorfium  ft  ■—  q col- 
locanda  : Et  Pune- 
turn  G erit  centrum 
circuit  ad  ccnftr ac- 
tionem propofttam 
idonei  • ejufq)  Ra- 
dius, fi  defuerit 
quant  it  as  r,  hoc  eft 
fi  t ant  am  cubic  a fin- 
er it, erit  linea  G D;  cuffis  quadrat  am  in  Biquadratics  augendum 
eft  ft  fiuerit  — ■-  r ,vel  minaendum  fi  -f-  r additione  vel  f abduct to- 
ne rectanguli  fiub  r & latere  recto . Defer ipto  fic  Circulo , ah  in - 
terfiectionibus  ejus  cum  Parabola  demiffis  in  line  am  D H perpen- 
diculis,  qua  ad  finifiram  funt,ut  N O,  radices  equations  nega- 
tivas  fiemper  defiignant , qua  ad  dextram  ut  M L affirmatives. 

Aliter  ac  paulo  fmplicius  /Equat  tones  cubicle  juxta  Schooteni 
Regulam  conftruuntur  ,qtuq ; etiam.  radices  ad  Axem  refieruntur: 
quoniam  vero  ipfie  inventor  nec  modem  invemendi  nec  demon- 
ftrationem  invent i exponit , non  ahs  re  erit  ejufidem  f undame  n- 
tum  hie  adjicere,  f mul  atq ) Effectionem  Geometricam  concinnio - 
rem  r eider  e,  atq)  cauttonibus  quihi-s  imp  lie  at  ur  extricare. 

H-ec  Reg/da  derivatur  ex  to  quod  omnis  aquatio  Cubic  a re  duel 
pofiit  ad  Biquadratic  am,  in  qua  defeie'i  term-mas  jecundus : Hoc 
fit  ducendo  aquatiomm  propofitam  in  'z  — b vxofifi  fiuerit  -fib.  in 
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a.quatione>  vel  in  z-j-  b = o,  fi  fuerit — b;  & aquatio  nova 
product  a.  eafdem  habebit  radices  cum  Cubic dy  atq\  infuper  alte- 
ram ipfi  — b Aqudlem,  ji  fuerit  — b in  nquatione  \ vel  contra . 
Proponatur  confiruenda  zJ  — z*  b-j~apz4-aaq=a. 

» z + b/'t  +Z3  b — - b b z z 4- abpz -)- aaqb. 
Hie  deficit fecundus  terminus,  ac  coefficiens  tertii  — b b -f*  a p 

dut f-  i p loco  •§  p vel  C D in  Confiructione  Cartefii, 


2 a 


& ex  dimidio  coefficient k termini  quart  i fit  .•  fow 

iq  vel  D E ufurpanda  \ adeoq\  determinate  centrum  circuit  quas 
fiti:  dtp,  ob  datum  unam  ex  radicibus  Aquationis  nov a , Viz.  — 
vel  -j-  b,  dabitur  etiam  punctum  in  circumferentu , id  efi  Ra - 
dius  ejus.  Deniqy  deferipto  circulo,  ab  inter fectioni  us  ejus  cum 
Parabola  demiff  a in  Axem  perpendicula  Aquationis  radice'sexbi~ 
bebunt , affirmativas  & negatives,  eadem  lege  defupra. 

Inveftigatur  autem  centrum  Circuit  confiructione  perquam 
facili , cAterifq ; omnibus  in  Cubicis  praferenda . Defer  iptA  Para- 
boU  AMD  jit  vertex  A,  Axis 
A F : ^ difiantiam  ip  ft  . \ . 

b Aqualem  ducaiur  Axi 
paralle la  D K,  ad  dex- 
tram  fi  fuerit  -j-  b in  a- 
quatione , ad  finifiram  fi 
— b,  qua  Parabola  oc- 
cur rat  in  pmeto  D.  Cen- 
tres D & A defer ibantur 
radiis  Aqualibus  arcus  oc - 
culii  utrinq fefe  inter - 
fecantes , ac  per  feclio- 
num  fun  eta  ducatur  linea 
interminatd  B C,  qua 
medio  line  a fuppofita  AD 
perpendicular  iter  in  [fiat, 

dr  Axi  occurrat  in  puncto  E.  Ab  E,  inferne  quidemfi  in  Aqua? 
tions  habeatur  — p?  vel ftp  erne  v erf us  A ft  fuerit  ~j~  p7  pona- 

tur 
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tur  E F ™ | p ; & ex  F ( vel  ex  E fi  defuerit  p ) educator 
perpendiculum  F G,  line  a B C occur  rens  in  puncto  G ; fi  in 
G F products  fiat  GH  q,  dextrorfnm  quideth fi  in  Aquati- 
one  habeatur  — q,  diter  finifirorfum , applicanda  : ac  £ met  am 
H erit  centrum  quAfiitum,  HD  vero  circuit  Radius,  qai  de- 
mi //is  in  axe  m perpendicnlis  do  inter  fie  ctionibus  fiais  cum  Para* 
bola,  ut  L My  Radices  omnes , at  prim , commonfirabit . Quo- 

mo  do  vero  confiructio  Jjac  ex  pr  Ami  fits  confequatur , per  fe  fat  is  e- 
dens  eft,  nec  opus  efi  ut  in  eadem  demonfir anda,  diutius-  im- 
morer . 

Ne  in  his  edendis  fruftraneam  n ivajje  operam , fi  ex  aliorum 
invents,  glortolam.  capt.-re  videar,  cpnfulat  Lector  Cl.  Bakeri 
librirn.  Anno  i - 4 Lcuidini  edit  am,  fi  quA  de  hoc  ArgtmenPo 
fieri: fi.  a SahooCen  in  Commentario  fiw  m Librum  IIL  Geome- 
tric Cart  eft  w a.  Brevi  concefjo  otio  tract  atulum  alium  de  nur 
mer.o  Radio am  in  hafifimozi  ALquationibus , earumq  \ limitibus, 
ex  contemplation  Co  nfiructionarn  j>r  ace  dent  turn. 7 aggredi  ac  in 
Imem  proferre  fiatuo. 
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A Letter  of  Mr.  De  la  Hire  of  the  Koyal  Academy  of 
the  Sciences  at  Paris,  concerning  anew  fort  of  Mag- 
netical  Compafs , with  fever  al  curious  Magnetica! 
Experiments . 

YO  U know  Sr.  that  there  is  nothing  which  creates 
fo  much  trouble  in  long  Voiages  on  the  Sea,  as  the 
Variation  of  the  Magneticall  Needle,  both  becaufe  this 
V ariation  is  different  in  differing  places,  and  becaufe  in 
the  fame  place  it  changes  confiderably  in  procefs  of  time. 
It  feems  that  if  wee  had  exafi  Obfervations  of  the  irregu- 
larities of  this  Variation,  .made  all  over  the  Earth,  and  at 
a confiderable  interval  of  time,  one  might  dilcover  fo  me 
Period  of  this  Motion,  and  eftablifh  a Syftem  which 
might  be  of  great  ufe  in  Navigation.  But  feeing  our  old- 
eft  Obfervations  were  made  but  about  a hundred  Years 
fince,  and  in  fome  particular  places  only,  they  only  ferve 
to  let  us  know,  that  if  there  be  a regular  Motion,  it  muft 
-needs  be  very  flow : So  that  we  can  conclude  nothing 
certain  ror  the  time  to  come  from  all  that  has  been  hither- 
to Obferved.  This  is  not  becaufe  of  any  difficulty  that 
there  is  in  ascertaining  this  variation  by  Obfervation,  fince 
it  is  found  to  Change  but  few  Minutes  in  a Year ; but 
too  much  reliance  muft  not  be  upon  the  Obfervations  of 
Pilotes,  by  reafon  of  the  grofs  Errors  which  it  is  not  eafy 
for  them  to  prevent.  Tor  it  often  happens  that  near  the 
place  where  the  Compafs  is,  there  is  much  Iron,  which 
draws  the  Needle,  and  caufes  it  to  fhew  a point  on  the 
Horizon  much  different  •from  wliat  it  would, . were  it  far- 
tner  from  the  Iron  ; which -makes  it  be  thought  that  there 
is  a coniiaeraole  V ariation  where  perhaps  there  is  none 
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at  all.  And  it  may  lo  happen  that  in  the  fame  place 
where  the  Year  before  an  Qbfervation  was  made,  if  in 
the  next,  the  Iron  Inftruments  be  found  otherwife  placed 
than  they  were  the  time  before,  either  in  the  fame  Shipp 
or  another,  the  Needle  will  fhewa  Variation  much  dif- 
fering from  that  found  the  firft  time.  And  this  fort  of 
Caution  not  being  Obferved  at  Sea.  may  be  caufe  of  very 
great  Errours  in  the  Obfervations  of  the  Needles  Variation 
tho’  not  a doping  the  Courfe  of  the  VefTel.  For  the  Nee- 
dle being  drawn  after  a certain  manner  will  constantly  ob- 
ferve  the  fame  fituation  in  refped  of  the  North,  provid- 
ed the  Iron  round  about  it  be  not  ftirrd  : And  you  fliall 
not  faile  to  ftear  true  upon  any  point  of  the  Compafs,  if 
this  falfe  Variation  be  obferved  after  the  ufual  Manner  by 
the  Amplitudes  of  the  Sun.  We  cannot  therefore  hope 
to  befecure  of  any  thing  from  the  Obfervations  we  have 
at  prefen t,  and  efpecially  from  thofe  made  at  Sea,  which 
are  the  mo  ft  confiaerable.  This  put  me  upon  finding  out 
lome  means  independent  from  Obfervations  to  difcover 
the  Variation  at  Sea ; but  having  confidered  that  feveral 
learned  Men  of  this  age  had  propofed  divers  ways  of  mak- 
ing Magnetical  Needles,  which  fhould  not  be  fubjedi  to 
Variation,  and  that  all  thefe  propofitions  had  had  no  ef- 
fect ; I judged  that  after  all  that  they  had  done  by  means 
of  the  Loadftone,it  was  not  tobe  hoped  to  draw  any  farther 
advantage  from  it ; fince  the  Stone  it  felf,  as  far  as  might 
be  gueffed  from  the  Experiments  hitherto  made,  was  fub-; 
je£t  to  the  fame  Variation  : 

I had  quite  given  over  this  Enquirie,  when  there  acci- 
dentally fell  into  my  hands  a Terr  elk  or  Spherical  Load- 
ftone,  of  three  Inches  Diameter  ; with  which  being  mind- 
ed to  make  fome  Experiments,  with  a little  Needle  whole 
foot  might  eafily  be  placed  upon  the  Stone,  I foon  Obfer- 
ved that  which  hath  been  already  noted  by  feveral,  viz, 
that  this  Globe  of  Magnet  caufed  the  Needle  to  have  the 
fame  changes  which  are  found  in  the  Compafs  in  differ 
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rent  parts  of  the  World,  as  well  In  refpe£t  of  the  dire£H- 
On  towards  the  two  Poles,  as  of  the  Inclination  towards 
that  which  is  next  it : and  upon  tryal  I fatisfied  my  lelf 
that  it  was  notpofiible  to  find  the  Point  where  the  Nee- 
dle would  fiand  indifferently  in  any  pofition,  ( which 
Point  would  have  exactly  fhewed  me  the  Pole  of  the 
Stone  ) but  that  the  Needle  however  placed, always  diredfc- 
ed  it  le If  fome  one  way.  I determined  by  this  means,  as 
well  as  I could,  the  Point  called  the  South  Pole } but  I 
was  much  furpriled  to  find  it  18  Degrees  diffant  from  a 
Crofs  deep  engraven  on  the  Stone,  which  according  to 
all  appearance  had  heretofore  been  the  Pole  of  this  Stone, 
as  it  had  been  Obferved  by  him  that  Cut  it.  This  change 
of  the  Poles  of  this  Stone  having  revived  my  former 
thoughts  concerning  the  Variation  of  the  Needle,  I believ- 
ed that  if  it  were  true  that  the  Poles  of  the  Magneticali 
Vertue  changed  in  the  Loadftone,  as  we  fee  they  change 
in  the 'Earth,  one  might  derive  great  advantages  there- 
from as  to  the  Variations  of  the  Magneticali  Needle.  For 
if  this  change  of  thefe  Poles  in  the  Load-ftone  were  cer- 
tain, and  that  it  was  Analogous  to  the  change  of  the  Poles 
of  the  Magnetique  Vertue  in  the  Earth,  it  is  not  to  be 
doubted  but  a Terrella , being  fulpended  at  liberty,  would 
remain  immoveable,  and  that  one  point  thereof  would  re^ 
gard  the  Pole  of  the  World,  which  might  be  called  the  true 
Pole  of  the  ff  one,  whileft  the  Poles  of  its  Vertue  would 
pals  fuccelffvely  from  one  part  to  another,  after  the  lame 
manner  as  they  change  in  the  Earth. 

After  having  well  confidered  this  Hypothefis,and  having 
cleared  up  fome  doubts  which  I had,  concerning  the  Pofi- 
tion of  the  Stone  at  the  time  when  its  pole  had  formerly 
been  determined  ; I concluded  that  this  former  Pole  was 
diffant  from  the  point  I call  the  true  Pole,  thirteen  De- 
grees towards  the  Eaft,  in  the  place  where  it  had  been 
marked  ( and  which  is  unknown  to  me  ) fince  that  at  this 
time  in  this  Country  the  Needle  Varies  about  five  De- 
grees Well  ward.  Upon 
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Upon  this  Hypothesis,  which  I know  not  that  any  one 
clfehasyet  thought  upon,' I have  invented  a new  fort  of 
Needle  for  the  Compafs,  which  may  have  the  fame  aite  - 
rations  as  a Sphaericall  Load-ftone,  and  at  the  fame  time 
the  fame  conveniencies  as  the  ordinary  Needle, hath. 

I caufed  a Ring  of  three  Inches  diameter  to  be  made  of 
Steel  Wire  ; from  which  there  went  three  Radii  of  very 
fine  Brafs-wire  meeting  at  the  Center  in  a Cap  perfectly 
like  that  of  an  ordinary  Compafs,  that  fo  this  C ircle  might 
reft  on  a Pin  in  its  Center,  and  be  at  full  liberty  to  turn 
round,  its  Center  being  fixt.  This  done  I gave  the  Mag- 
neticall touch  to  this  Steel  Ring,  by  applying  indifferently 
to  a Point  thereof  one  of  the  Poles  of  a ftrong  Load-ftone, 
and  the  other  Pole  of  the  Stone  to  the  oppofite  Point,  to 
give  the  greater  Vertue  to  the  Ring.  Then  I obferved 
that  the  Ring  was  ftrongiy  Magneticall,  and  that  the 
Point  called  the  South  Pole  did  readily  turn  it  felf  towards 
the  North,  and  after  feveral  Vibrations  flopped  there;  and 
that  it  had  alfb  the  fame  inclination  towards  the  Pole 
which  is  found  in  Needles  after  they  have  been  touched : 
Laftly  I fixed  upon  the  Ring  a ftnall  Fleur  de  Lis  of  Brafs, 
in  the  Point  which  exactly  refpefted  the  North,  the  Ring 
being  firft  well  fettled. 

If  the  Poles  of  the  Magnetick  Vertue  change  in  the 
Load-ftone  after  the  fame  manner  as  they  do  on  the 
Earth  ; it  feems  likely  that  the  fame  thing  fhould  happen 
to  this  Ring,  and  that  one  Point  thereof  ihould  alwais  ex- 
actly refpeft  the  North.  But  to  informe  my.  lelfif  a 
Steel  Ring  had  the  fame  effects  as  a Ferrell I made  the 
following  Experiment.  Having  touched  a Steel  Ring,  and 
having  laid  it  on  a Paper,  I ftrewed  the  filings  of  Steel 
upon  it ; and  then  gently  fhaking  the  Paper,  I faw  that 
the  direction  of  the  Magneticall  matter  palled  direfHy 
crofs  the  Ring  from  one  Pole  to  the  other,  and  that  there 
were  two  Vortices  on  the  Tides,  as  it  is  obferved  in  the 
Sphasricall  Magnet ; which  leems  very  furprifing  *-  For 
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according  to  the  ordinary  Hypothefis  of  the  Magnet,  the 
Magnetical  Vertue  palling  more  eafiiy  in  the  Steel  than 
in  the  Air,,  fhould  runn  on  both  Tides  of  the  Pole  round 
the  Ring,  and  only  form  a Pole  oppofite  to  the  firft.  But 
I was  further  confirmed  in  this  Opinion  by  applying  a 
flatt  and  pointed  piece  of  Iron,  like  the  blade  of  a Knife,  to 
a Load-ftone,  fo  as  the  point  of  the  Iron  reached  beyond 
the  Stone  ; and  having  after  wards  prelented  this  point  to 
the  Magnetical  Ring,  I oblerved  that  different  Points  of 
this  Ring  did  apply  to  the  Point  of  the  Iron,  according  as 
the  feveral  parts  thereof  had  been  applyed  to  the  Stone: 
which  happens  not  in  the  Magnetical  Needle,  for  that 
always  prefects  one  of  its  ends  to  the  Point  of  the  Iron,  be- 
ing not  difpofed,  by  reafbn  of  its  length,  to  receive  the 
Magnetical  matter  in  all  the  parts  thereof  analogous 
to  thofe  of  the  Stone.  It  muft  only  be  noted  that  in  an 
irregular  Stone  the  Magnetical  Vertue  appears  ftronger  to- 
wards the  Angles  than  in  the  other  parts,  which  may 
caufe  Tome  irregularity  in  this  Experiment,  if  it  be  tried 
with  a Stone  that  is  very  uneven. 

Thefe  Experiments  gave  me  the  Curiofity  of  making 
another,  by  touching  two  Semi-circles  of  Steel,  Having 
joyned  the  two  ends  touched  by  the  fame  Poles,  Iobfer- 
ved  by  the  Steel-duft  the  fame  effect  as  in  the  Ring.  But 
having  joyned  the  ends  differently  touched;  I found  that 
immediately  the  two  half-rings  run  together  and  Ruck  to 
each  other ; and  by  the  Steel-duft  Arrowed  on  Paper  I ob- 
ierved,that  there  were  four  Vortices,  one  in  the  middle  of 
each  femi-circle,  and  one  at  each  of  the  places  where  they 
were  joyned,  and  that  the  two  latter  were  lefs  than  the 
others  and  much  ftronger.  I fa  w likewile  that  there  were 
four  Poles,  each  of  which  was  within  a Vortex , and  that 
each  retained  in  its  femi-circle  the  Vertue  of  the  ends  of 
the  half  Rings. 

I would  trie, after  having  touched  a Steel-Wire  that  was 

ftreight,  to'  make  a Ring  thereof * but  I found  that  it  had 

quite 
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quite  loft  its  Vertue  : which  cannot  be  attributed  to  the 
junction  of  the  Poles,  fince  they  ought  to  ftick  together, 
according  to  the  other  Experiments  which  have  been 
made  ; but  only  to  this  that  hath  been  already  noted, 
that  when  a Magnetical  VtrguL  is  a little  bent*  it  looles 
its  Virtue,  which  cannot  happen  but  from  the  alteration 
of  the  Pores  of  the  Steel. 

I farther  remarked  that  a Ring  of  Steel  having  been 
touched  does  for  a long  time  retain  its  Vertue,  although  it 
be  put  in  a pofition  contrary  to  its  Poles.  And  this  Ex- 
periment is  confirmed  by  another  much  more  confidera- 
ble:  Which  is,  that  a Ring  of  Steel  having  been  touched 
with  a ftrong  Load-ftone,  cannot  without  difficulty  re- 
cieve  a contrary  touch  from  a Magnet  lefs  ftrong  than  the 
firft;  but  that  in  time  by  little  and  little  it  relumes  its 
former  Vertue,  much  as  we  lee  Magnets  do,  which  be- 
ing applyed  to  another  Stone,  by  the  Poles  of  the  lame 
denomination,  loole  their  firft  Vertue  and  take  a contra- 
ry; which  they  afterwards  loole  by  degrees,  tojealfume 
their  firft. 

After  I had  prelented  this  new  Syftemc  of  the  Magnet 
to  the  Academy,  there  were  made  lome  Experiments  up- 
on a Terr  ell  a of  much  the  lame  diameter  with  mine,  but 
whole  Poles  were  not  diametrically  oppofite;  and  upon  a 
half-Globe  very  much  bigger  than  the  Terr  elk.  Wee 
could  find  in  them  no  confiderable  difference  or  alteration 
of  Poles;  Yet  becaule  of  lome circumftances,  the  Compa- 
ny thought  fit  that  lome  Experiments  Ihould  be  made 
with  this  fort  of  Compaft. 

If  lome  of  thele  compaffes  were  carried  into  very  re- 
mote parts,  where  it  is  known  that  the  Magnetical  Nee- 
dle has  a great  Variation;  one  might  be  certain  in  little 
time  whether  this  Hypothefis  hold  or  no,  and  whether 
we  may  expebfc  from  it  thole  advantages,  which  I have 
concluded  from  the  fuppofed  immobility  of  a TerrelL  hung 
at  liberty. 
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It  remains  only  to  explain  after  what  manner  thefe  cir* 
cular  Needles  may  be  touched  a new,  when  it  is  perceiv- 
ed that  they  have  loft  their  firft  Vigour.  According  to 
this  Hypothefis,  it  is  evident  that  if  the  Circle  be  not 
touched  in  the  point  that  anfwers  to  that  of  the  Stone, with 
regard  to  its  Variation,  the  little  Fleur  de  Lis  which  mark-? 
ed  the  true  North,  may  decline  a little  from  it  • and  the 
difficulty  of  finding  the  correfponding  points  on  the  Ring 
and  the  Stone,  would  caufe  that  the  touch  of  the  Circle 
could  not  be  refrefhed,  without  taking  great  care  and  firft 
obierving  the  Meridian  line.  But  to  avoid  all  thefe  diffi- 
culties, you  need  only  apply  the  Poles  of  the  Stone  to  'the 
Ring;  and  the  Ring,  which  is  fufpended  upon  its  pivot, 
will  turn  lb  as  the  Point  anfwering  to  the  Pole  of  the  Ver- 
tue  of  the  Stone  which  is  apply  ed  to  it,  will  come  as  near 
to  it  a-s  poffible  : In  lb  much  that  without  touching  the 
One  or  the  other,  the  Ring  will  not  fail  to  receive  very 
much  force.  The  fame  may  be  done  at  the  oppofite  Pole. 

I doubt  not  but  you  are  curious  enough  to  fee  if  the 
poles  do  change  in  the  Terrella, when  you  fhall  meet  with 
one  fit  for  this  Experiment.  There  might  feveral  other 
things  be  noted  upon  this  Subju£t,and  it  were  to  be  wifhed 
that  fbmiec)thep'partkJulari©bfervatioas  might  be  made  as 
opportunity  fhall  offer ; but  nnlefs  curiofities  of  this  na- 
ture fall  into  the  hands  of  fuch  as  have  a great  love  for  the 
advancement  of  the  Sciences,  it  is  not  to  be  hoped  that 
we  fhall  have  any  certain  information  in  a matter  fb  nice, 
&c,  : - " 

Paris 

April.  2 6.  1687. 


This  Letter  having  been  produced  and  Read  before 
the  Royal  Society it  was  Ordered  that  the  Terrell 
which  has  been  in  their  Repofitory  thefe  2 5 fears, 
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the  gift  of  their  Royal  founder  King  Charles  jthe  Second, 
fhould  be  examined,  to  lee  if  there  be  any  fenfible  altera- 
tionin  the  Poles  thereof : And  upon  tryal  it  was  found 
that  the  Points  which  are  marked  thereon  with  erodes, 
were  as  near  as  could  be  difeerned  the  true  Poles  of  the 
Stone;  notwithftanding  t hat  the  Variation  has  changed 
at  London  full  4 Degrees  fince  this  Terrella  has  been  in  the 
Societies  Cuftody  ; and  perhaps  many  more  fince  it  was 
marked  : and  had  there  been  a change  in  the  Poles  of  the 
Load-ffone  analogous  thereto,  it  mud  needs  have  been 
perceived  in  this,  whole  Diameter  is  about  4 ■§  Inches. 
However  to  put  this  matter  paft  difpute,  care  was  taken 
to  find  out  exactly  and  mark  the  Poles  of  the  Societys 
great  Load-ftone,  the  Sphere  of  whole  Adivity  is  above 
9 Foot  Radius,  and  whole  Poles  are  15  Inches  afiinder, 
whereby  if  this  Tranflation  of  the  Poles  be  real,  it  cannot 
Pail  of  being  made  very  fenfible  in  future  times.  As  to 
the  fuppofition  that  the  Points  in  which  the  Iron  hath  re- 
ceived the  Magnetical  Vertue  may  change  place, after  the 
lame  manner  as  the  Poles  of  the  Earths  Magnetifme  are 
obferved  to  do;  tho’  it  was  lookt  upon  as  an  ingenious 
hint  and  worth  profecution,  yet  Ibme  of  the  Company, 
well  skill’d  in  Magneticks  were  of  opinion,  rather  that 
fuch  a Circular  Needle  would  libi  ate  omits  Center,  fo  as 
to  relped  the  Magnetical  Meridian  with  the  Points  that 
had  at  firfi:  received  the  touch,  than  that  the  Ring  remain- 
ing immoveable,  the  diredive  Vertue  fhould  be  transfer- 
red therein  from  place  to  place,  either  by  length  of  time, 
or  by  tranfportmg  this  Compafs  into  thole  parts  where 
the  Variation  ot  the  Needle  is  confiderably  different. 
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A Relation  of  the  great  eff'eSis  of  a new  fort  of  Burning 
Speculum  lately  made  ///  Germany;  taken  from 
the  A£fa  Eruditorum  of  the  Month  of  January 
lajl : being  a Letter  from  the  Inventor  to  the  An - 
thors  of  that  Journal . 

OF  the  concave  burning  Speculum  which  I lately 
cauled  to  be  made  in  Luface , take  this  following 
Account. 

The  like  thereof  hath  not  yet  been  made,  that  I know 
of , for  in  Magnitude  it  exceeds  even  that  great  one  which 
they  fhew  as  a Sight  at  Pam,  and  whole  meafure  I took 
when  I was  there,  by  about  three  eights  of  a Lipftck 
Elk  The  outer  Circle  of  mine  is  near  three  fuch  Ells  in 
Diameter,'  and  is  made  of  a Copper  Plate  fcarce  twice  fb 
thick  as  the  back  of  an  ordinary  Knife ; and  may  therefore 
be  ealily  removed  from  place  to  place,  and  ordered  for 
ule ; whereas  thole  which  I have  yet  leen  that  are  large, 
and  capable  of  producing  confiderable  effects,  being  Caffc 
thick  of  a Mixt  Mettal,  are  becaule  of  their  bulk  and 
weight,  lels  Tractable.  The  workmanfhip  of  this  Specu- 
lum, which  in  one  of  the  other  fort,  of  this  Magnitude, 
would  be  an  immenle  Labour,  may  by  the  contrivan- 
ces I have  invented,  be  ealily  and  in  little  time  performed 
by  one  Man.  - 

The  Polilh  thereof  is  very  good,  and  reprelents  by  difc 
unCt  reflections  all  thole  appearances  which  arife  from 
the  concave  Figure  thereof;  reprelenting  a Dwarfe 
like  a Gyant,  or  the  Head  or  other  part  of  a prodigious 
Magnitude.  The  Eye  being  placed  nearer  the  Speculum 
than  is  the  Roms  thereof,  all  Objects  are  leen  within  it,  in 
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an  ere&  Pofture,  and  as  at  a great  diftance  ; but  the  Ey 
being  farther  off  than  the  Focus,  all  things  appear  inverted 
and  without  the  Speculum : And  becaule  the  Focus  istw° 
Ells  oft,  it  is  plealant  to  fee  ObjeHs  diftin&ly  as  it  were 
hanging  in  the  Air ; and  if  a Sword  be  drawn  againld  the 
Speculum,  a Spectator  not  ufed  to  fuch  Optical  Delulions? 
would  be  apt  to  be  Frighted,  Imagining  a Pals  to  be  made 
at  his  Face. 

The  Force  of  this  Speculum  in  Burning  is  fuch,  that  e- 
ven  CbpmiJlsyWho  bed  know  the  power  of  Fire,  will  hard-* 
ly  credit  it,  iinlefs  they  fee  it  with  their  own  Eyes.  For 
( i ) a peice  of  Woo  l put  into  the  Focus  Flames  in  a Mo- 
ment, lb  as  afrefh  Wind  can  hardly  put  it  out.  ( 2 ) Wa- 
ter applyed  in  an  earthen  Veftel  prelently  Boyles,  fo  as 
to  Bo  yle  an  Egg,  and  the  Veftel  being  held  there  fome 
time,  the  Water  evaporates  all  away.  (3)  A peice  of 
Tinn  or  Lead  three  Inches  thick,  as  loon  as  it  is  put  into 
the  Focus , melts  away  in  drops,  and  held  there  a little 
time  is  in  a perfect  Fluor , fo  as  in  two  or  three  Minutes 
to  be  quite  pierced  through.  ( 4 ) A plate  of  Iron  or  Steel 
placed  in  the  Focus  immediately  is  feen  to  be  red  hot  on 
the  backlide  ;and  loon  after  a hole  is  Burnt  through^!  have 
made  three  fuch  holes  in  a plate,  in  fix  Minutes  time. 
( 5^  Copper,  Silver  and  the  like  applyed  to  the  Focus 
melt,  which  I have  tryed  with  feveral  forts  of  Coin ; 
among  the  reft  with  a Rix  Dollar,  and  the  fame  hapned 
to  it  as  to  die  aforefaid  Iron  Plate  in  5 or  6 Minutes.  ( 6 ) 
Things  not  apt  to  melt  as  Stones,  Brick  and  the  like,  ioon 
become  red  hot  like  Iron.  ( 7 ) Slate  at  firft  is  red  hot,  but 
in  a few  Minutes  turns  into  a line  fort  of  black  Glals,  of 
which  if  any  part  be  taken  in  the.  Tongues  and  drawn 
out,  it  runs  into  Glals  threads.  ( 8 ) Tiles  which  had  fuf- 
fredthemoft  intenle  Heat  of  Fire,  in  a little  time  melt 
down  into  a yellow  Glafs,  as  do.  ( 9 ) Pot-fhreads,  not 
only  well  burnt  at  firft,  but  much  ufed  in  the  Fire,  into  a 
blackifh-yellow  Glafs.  ( 10  ) Pumice-Stone  laid  to  be  tha£ 
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of  burning  Mountains,  in  this  Solar  Fire,  melts  into  a 
white  t ran  [parent  Glafs-.  ( n ) A piece  of  a very  If  rang 
Crucible  put  in  the  Focus , in  8 Minutes  was  melted  into  a 
Glafs.  f i2)  I have  likewife  been  Bones  turned  into  a 
kind  of  Opake  Glafs,  and  a clod  of  Earth  into  a yello  w or 
greenifh  Glafs. 

It  is  to  be  noted  that  I made  thefe  Experiments  in  the 
latter  end  of  dug" ft  and,  September,  when  the  Sun  has  not 
the  fame  Force  as  when  he  is  about  the  Summer  So  if  ice ; 
at  which  time  I promile  my  felf  yet  more  wonderful  ef- 
fects ; tho  from  hence  it  is  evident,  that  there  is  no  other 
Fire  in  Nature  of  the  like  Force  and  Efficacy. 

I might  add  feveral  other  things  well  worth  Notice,  but 
fhall  only  give  you  this  one.  I tryed  what  erfebt  the 
Beams  of  the  full  Moon,  concentred  with  this  Speculum  y 
would  have,  at  the  time  when  fhe  was  at  her  greatell 
Altitude  ; but  there  was  not  found  any  degree  of  Heat, 
tho’  the  Light  was  not  a little  encreafed. 

This  paffage  of  the  Lipfick  Journall  was  produced  at 
one  of  the  meetings  of  the  Royal  Society  by  Mr.  Ho  k , as 
feconding  a propofal  he  had  fome  Years  fince  made  to 
them  concerning  the  fame  thin^.  He  fuppofed  that  if 
fuch  a Speculum  were  made  of  many  Foot  diameter,  its  ef- 
fects mull  needs  be  prodigious  ; and  might  be  of  great  ule 
in  perfecting  the  Art  of  Palis  or  Factitious  Jewells,  which 
require  the  moll  intenfe  degree  of  Heat,  to  bring  them  to 
an  exact  mixture.  He  conceives  fuch  an  one  might  be 
made  very  large  for  a fmall  Price,  being  hammered  out  of 
a CopperPlate,  and  tinned  over  with  a mixture  of  Tin, 
Lead  and  Tin-glafs,  which  is  found  to  bear  a very  good 


LONDON 

Printed  by  J.  Str eater,  and  are  to  be  Sold  by  Sam*  Smith 
at  the  Princes  Armes  in  St,  Pml.es  Churchyard* 


[ 355  ] 


Numb,  189.' 


PHILOSOPHICAL 


TRANSACTIONS. 


For  the  Months  of  September  and  Oflober,  1687. 


The  CONTENTS. 

( t .)  A N Account  of  feme  Saxon  Coy  ns  found  lately  in  Suffolk, 
Jf\  Communicated  by  Sir  P.  S.  Fellow  of  the  Royal  Society : 
with  fome  Remarks  thereon  by  Mr.  W.  W.  likewife  R.  S.  Soc. 
(z.)  An  EJlimate  of  the  Quantity  of  Napour  raifed  out  of  the 
Sea  by  the  warmth  of  the  Sun  ; derived  from  an  Experiment 
fhewn  before  the  R.  Society  at  one  of  their  late  Meetings,  by 
E Halley.  ( 3.)  Obfervationes  nonnulle  Eclipfeos  nupere 
Solaris  Maii  1 . St.  vet.  diverfis  in  locis  habice,  accum  R.So- 
cietate  communicate.  Accounts  of  Books.  I.  Memoirs  for  a 
Natural  Hiflory  of  Animals ; containing  the  Anatomical  De- 
feriptions  of  fever al  Creatures  differed  by  the  Royal  Academy 
of  Sciences  at  Paris.  Englijbed  by  Alexander  Pitfield  Ef quire, 
R.  S.  Soc.  To  which  is  added  a?l  Account  of  the  Meafure  of  a 
Degree  of  a great  Circle  of  the  Earth,  publifhed  by  the  fame 
Academy , and  Enghjhed  by  Rich.  Waller,  EJf  Reg  Soc.  Seer 
Lond.  Fol.  1687.  II.  CONFV  CIV  S S IN A RV M 
FHILOSOPITVS,  five  Scientia  Sinenfts  Latine  expofita. 
Studio  & OperlPatrum  Societatis  JESU,  &c.  Adje&aeft 
Tabula  Chronologica  Sinice  Monarchic  ab  hujus  exordio 
ad  hec  ufque  tempora.  Parifik.  Fol.  16-87. 


An 


[ <5*3 

Art  Account  of  fome  Saxon  Coyns  found  in  Suffolk  ; Com- 
municated by  Sir  P.  S.  S.  Soc. 

IN  May  1687,  at  Honedon  nigh  Clare  in  Suffolk , the  Sexton, 
as  he  was  digging  a Grave  in  the  Church-yard,  met  with 
Some  fay  a Skull ; and  near  it  his  Spade  broke  a Tedow  "Earthen 
there  was  pot,  wherein  were  many  Silver  pieces  of  Saxon  Mony, 
m Pot.  fome  0f  which  I have  feen,  and  endeavoured  to  read 
the  Infcriptions,  which  are  fo  various,  that  there  are  fcarce  two 
alike,  tho’  they  are  generally  of  the  fame  bignefs,  viz.  of  a 
Groat,  and  about  the  fame  weight.  I ghefs  this  variety  of  In- 
fcriptions arifeth  from  the  many  Mailers  of  the  Mint  who  were 
appointed  to  coyn  Mony  in  feveral  Places,  and  who  might  each 
of  them  have  a different  Stamp : and  I find  this  Conje&ure  of 
mine  countenanced  by  a Paflage  in  K.  / Ethel/Ians  Laws,  Print- 
ed by  Lambard* 

Cantuarice  Monet  arii  VII  Sunto , quorum  quid  era  IV  Regis , II 
Prsefuli  ac  units  Ceembiarchs  defervito.  In  Civitate  Roffenji  tres 
ftnty  Regii  duo,  tertim  Epifcopi.  Londini  VIII.  Vtntonis  VI. 
In  vico  Lewifio  II,  In  vico  Hafiingo  I.  Ciceftria  I.  Ham - 

ton<e  If.  Excefiris  II.  Werham  II.  Sc  hafts  bun#  II.  Ad 
aliud  quodque  oppidum  Monetarily  unm  eflo. 

To  confirm  my  Opinion,  That  the  feveral  Mailers  of  the 
Mint  made  different  Reveries,  I have  obferved  great  variety 
in  Henry  III,  Coyn,  viz. 

NICOLE  QV  LVND. 

WILLED  (V  LVND. 

WILLEM  0/  Cl  NT.  Canterbury^  user. 
RtCH^fi  O/  GLOV. 

Tliefe  Names  being  probably  the  Mailers  of  the  Mints,  the 
Laws  as  to  the  Mints  being  not  altered.  1 Hen.Vl.  Cap.  1. 
The  King’s  Council  might  aflign  Mony  to  be  Coyned  in  as  ma- 
ny  Places  as  they  will.  ( a ) 

But  now  in  France,  tho’  there  be  Mints  in  feveral  Cities, 
yet  there  is  no  difference  in  the  Infcriptions,  only  a Letter  of 
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the  Alphabet,  to  fignific  where  the  Mony  is  flamp’d ; as  A for 
Paris,  6cc. 

Thefe  Saxon  Monies  were  Denarii,  or  Pennies ; for  Greaves^ of 
the  Denarius , p.  i i 7.  fays,  In  Ethelred* s time  it  was  die  20 th/ 
pare  of  the  diver  Ounce  troy , and  bigger  than  three  of  our  pre- 
sent Pennies ; and  our  Goldfmiths  weigh  by  this  Penny- weight 
or  24 Grains.  Five  of  the  Saxon  Pennies  made  a Shilling,  and 
(as  Lamlard's  Gloifary  fays)  therefore 48  of  thofe  Shillings  c 
made  a Pound,  and  240  Pennies  made  a Pound,  which  is  the 
prefent  Proportion  of  our  Penny  and  Pound,  tho’  theintrinfick 
value  be  about  three  to  one  different. 

I cannot;  yet  meet  with  any  fatisfa&ory  Reafon,  why  this 
Mony  fhould  be  thus  buried ; tho’  very  probably  it  was  upon 
a fuperflitious  Account : I ihall  only  offer  a bare  Conjecture  of 
mine;  There  were,  they  fay,  between  200  and  300  pieces 
found  in  the  Grave ; and  if  240,  i.e.  1 1.  then  the  Deceafed  might 
order  fo  many  to  be  buried  with  him,  as  a kind  of  Expiation 
for  having  privately  killed  a Dane  of fervile  Condition ; for  in 
Ethelred's  Law  there  is  this  Penalty,  Servilk  conditions  Dacum 
fi  Anglus  morte  affecerit , integrate  fofaito  Libram.  If  more  or 
lefs  was  found,  it  might  anfwer  another  MulCt  enjoined  by 
th q Saxon  Laws  for  killing  or  maiming  fome  Perfon  of  another 
Quality.  Or  the  cefiimatio  capitis  might  be  laid  in  the  Grave 
with  the  Perfon  that  was  killed. 

Thofe  who  believe  they  were  Peter -Pence,  Rome- Scot,  Rome 
Teoh,  or  Hearth -Penny,  I think  are  under  a Miflake;  for  that 
Mony  was  collected  every  Year,  and  carry  9d  out  of  the  Nation. 
-Nor  & cannot  be  the  Soul  Scot  mentioned  in  Canutes  Laws, 
(but  ffrff  required  by  the  Council  or  Parliament  at  Eanham  m 
Ethel-red^ s time)to  be  paid  at  the  openjng  of  the  Grave,  (whence 
Sir  Bendy  Spelman, ' De  SefuUurtt,  thinks  the  Fee  demanded  for 
(thb^fficiepf  Burial  is:  arrived')  for  it  is  hot  likely  that  Fee  or 
:§#d-Seof  paid .to  thepd^  ® amount  to  clie5Sum  found  in 
this  Grave  ; and  it  is  more  unlikely  that  the  Prieft  fhould  fa 
•eafily  part  with  his  Mony,  by  burying  it. 

I fhail,  as  well  as  I can,  give  you  the  hifcriptions  on'  thofe  I 
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On  (bine  of  thefe  Monies  there 
are  very  odd  Saxon  Characters, 
which  are  not  drawn  here  very 
exa&dy.  It  would  be  a ufeful 
piece  of  Learning  to  have  an  Al- 
phabet of  the  feveral  Characters 
or  Shapes  of  Letters  obferved  in 
antient  MSS.  Cayns,  and  Monu- 
ments of  Stone,  &c.  and  there 
might  be  added  an  Explanation 
of  Words  abbreviated,  as  in  thefe 
Monies  JLii  n,  U for  M j &c, 


Seme  Pieces  are  diminiihed  in 
their  Weight,  by  lying  long  un- 
der ground,  and  feveral  of  them 
coloured  Green,  (e) 


Spanbemius,  in  his  Diflertations 
de  Numifmat&s,  tells  us  of  the  way 
of  Writing  Letters  backwards.  In 
AntiquiJJinw  aliquot  Gracorum  JSfu- 
mifmatiSj  in  qmbm  3AAHJ  pro 
FEAA2,  NGIATSHJH3  pro  SETR- 
STAIQN,  gcc.  alidq$  idgmm  Phoe- 
nician wore  finiftrorfum  non  femel 
feripta  leguntur.  Eandem  quoque 
fcriptura  rationem  in  Antique  ali- 
quot Gothorum  Saxis  adnotavit-An* 
tiquitatu  patriot  refiaurator  Olaus 
Wormius.  This 
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The  fame  Reverie  with  the  laft. 

This  Reverie  is  written  round 
the  -f*,  whereas  raoft  of  the  Re- 
veries are  not  lo;  but  there  are 
two  Lines  of  Letters  with  three 
Croiles  between  ’em. 

The  little  o in  feme  of  thele 
Monies  is  periodical 


INC  E U 
-R  ~R  ~R  Y 

GA  RH 

* * ; 

(GOT  AE 
+ -R  "tiR 
H O NE 


Thefe  following  Reveries  are 
written  round  the  + 

The  h is  a very  clear  Chara- 
cter, and  Hands  for  a Letter  that 
is  not  defaced. 

Sterling}  8cc.  P.  & T .paflm  con- 
fundi  Dotli  obfervant , wfym-  pro 
mvnj  pro  $vhn  See.  Rujfrina 
pro  RoJHna , &c.  Bochart.  Geogr, 
pag.  45°.  70b.  Denanum  & Ster - 
hngum  'eundem  ejje  Nuwmum  3 
( Matth.  Parif.  in  Hen.  III.  trede- 
cim  folidis  & 4 fterlingis  pro  Marcd 
qualibet  computatis  ) Vox  ip  fa,  Jjtetltttff,  utrum  formatur  d fgno  quod 
imprimebatur  ifii  fdummo  > & Sterlingus  ft  quafi  Stellatus,  an  poms 
Eafterlingus  denominate  d Populis}  qui  Eafterlings  dicuntur } arnbigu* 
wn  facium Script oreu  Gronovius  de  Siftertiis,  pag.  546.  ( l) 


i§  READ  RED  RE-R 
sdredl  fades 

FRED  RED  MO  N ETA  - 
I9+EADR.ED  KER 

i<iredi  . jfacieS 

MANEEti  IN  NOT 
’i0  T E A D R E D -R 
E Ired-i  . f acres 
IPEUINL  LION  E 
ai  READKED  REX 

£ clre  d.y.  c / ac  \cs 
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But  I find  Gronovius  may  be  corrected  in  what  he  writes  in 
the  Addenda  to  the  fame  Treatife  by  this  Reverfe ; Dubium 
non  eft  (fays  he)  ft  Saxonibus.  Anghs  deheretur  ea  Fox,  Sterling, 
in  monument  k illorum  re  pert  am  iri . — -conftat  inter  omnes  ante 
Wormannorum  ingrejfum  in  Angliam,  non  teperiri  mentionem 
hujus  Vocaluli 5 cum  ipfo  Gulklmo  priwumlegi,  Stcrlingos,  See. 
appe/latos,  ergo  his  debetur  eaVox  in  Anglia.;  l Jbeheve  what 

he  writes  juft  before,  Denar  ik  autem  nomen  etiam  ^sfetlingc^ 
frijfe , in  Continente  qua  Nornianni;  imperabant , often dunt  duo 
rejeripta  Rontificum  Romanorum  in  Wcreio  Gregorii  ; arid  he 
might  well  have  added,  That  the  Normans  borrowed  of  the 
Franks  that  Word  Sterling,  as  'well : as  dejeript ionem  Librae 
per  folidos  denar iojpue.  But  it;  inay  ]bf>  wH'en  Gronoij'ius  writ, 
no  Goyn  or  Monument  of  Antiquity  was  then  difeovered  in 
England  that  mentioned  Sterling  before  William  I.  whofe 
Name  brings  to  my  mind,  that  on  his  Goyn  P is  put  for  W.  ( ’n J 

Sir  Henry  Spelman,  in  his  Gloftary,  fpeaks  of  Sterling  and 
Denarim  to  be  the  fame  ; and  he  direftrsfto  the  Statute  made 
An.  1302,  3 1 Edw.  I wherein  the  Penny  is  called  Sterling, 
and  the  weight  of  the  Sterling  is  32  Grains  of  dried  Wheat ; 
( and  I have  weighed  3 2 Grains  of  Wheat,  and  they  are  equal 
to  24  Grains  77*^ -weight,  which  is  our  Saxpp  Penny, ) And 
Ann.  1496,  12  Hen.  VII.  Cap.  5,  there  is  anotfier  Statute, 
wherein  the  Sterling  is  of  the  fame  weight. 

I am  credibly  inform’d,  feme  of  Egberts  and  Ethelberds 
Coyn  were  found  amohgft  them  : Thofe  Xf^w*  wer g jftthel- 
ftans , who  began  his  Reign  about  the  Year  925'.  Edmund 
Ethelings  his  Brother,  (for  I taker  thp  Edmunds  to  |b>c  h is ) 
who  began  his  Reign  940  3 Edred,  another  Brother,  who  Be- 
gan his  Reign  946. 

I hope  others  more  skilful  in  Antiquities,  and  that  have 
better  advantage  by  our  Records  and  ancient  Hiftories,  will 
give  a clearer  Interpretation  of  the  Words,  Characters,  and 
other  Circumftances  relating  td  thefe  athd-  other  ’ ’Saxo/t 
Monies*  ‘ 


In 
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In  the  Church-yard  at  Foultfham  in  Norfolk , there  is  a 
Tonib-ftone  with  this  Infcription,  which  feme  of  the  Learned 
in  thefe  Curiofities  may  perhaps  explain. 

On  one  fide  HK,  CO  6 CB0 
At  one  end  000 

On  the  other  fide  nrjr  z&swzn 
On  the  other  end  B06 


Remarks  upon  the  foregoing  Obfervations  by  W.  W. 

%.  Soc.  Soc, 

(a)  '‘‘’IT5  His  Law  was  in  force  till  Henry  VII.  who,  firfl, 
J that  I can  find,  quartered  the  Arms  of  England  and 
France  in  his  common  filverCoyns,  on  their  Reveries:  This 
his  Succeflors  have  fince  followed ; before  they  writ,  Civit. 
London  5 Civit  as  Cantuari# , Villa  Calefice.  The  want  of 
knowing  this  Cuftom,  has  caufed  fome  Learned  Men  to  mi- 
flake  fame  Coyns  of  Edward  IV.  with  Civitas  Norivic.  on  the 
Reverfe,  for  Medals  Ramped  in  memory  of  Lett’s  Infurre&i- 
on , by  Edward  VI.  Golden  Medals,  in  memory  of  great 
A&ions,  are  of  ancient  ufe  amongfl  us ; witnefs  that  golden 
Coyn  ol  Edward  HI.  where  a Shield,  with  the  Arms  of  England: 
and  France  over  a Ship,  is  Ramped,  to  fliew  his  Tide  to  the 
Kingdom  of  France,  which  he  then  claimed  | y et  this  can  hard  - 
ly be  fhewn  in  filver  Coyns  which  then  pafled  for  current  Mo^ 
ney:  that  feems  to  have  been  peculiar  to  the  Greeks  and  Ro- 
wans, except  fome  Inftances  in  thefe  two  lafl  Ages. 

The  fingle  Exception  of  Edward  III.  who  quarter'd  England 
and  France  in  his  Mony,  dotlvnot  weaken  my  Afierdon,  fince 
it  was  extraordinary, as  a more  publick  Proclamation  of  theju- 
flice  of  that  Title,  which  he  fet  on  foot  againft  Philip  de  Valois. 

{h)  This  Reverfe  is  to  be  read  PENE  FEHO  5-  /.  e.  Penny  - 
mony,  a Duplication  u&M  Imoiigft. the  Saxons ; fo  afterwards 

Sterling- 
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Sterling-mony.  Feho , or  Feoh , is  a common  Word  for  Mony, 
Sl  Mark  xii.  41.  }>a  fxt  )*e  MenS  ongen  j?ame  trolirceamol,  3 
Sereah  hu  f pole  hypa  peoh  5 Then  jet  Jefus  over  again (l  the  Trea- 
sury , and jaw  the  People  put  in  Mony. 

( c ) L AND  \V  £ HO ; This  was  coyned  in  Memory  of 
a Land  Tax,  raifed  by  AEthelftan , to  fupport  his  Wars  againil 
the  Danes  and  Scotsy  again#  whom, -efpecially  the  Scots,  he 
was  always  vi&orkils;;  W riters "(  fogulph,  Hijl . Croyland. 

p.  29.)  fay  that  he  killed  Conftantine  King  of  the  Scots,  with 
five  more  Kings  at  the  fame  time;  but  the  Chronicle  of  Mail- 
rofe,  written  by  the  Abbot  of  Dundrainand,  a Scottish  man, 
fays  only,  Regem  Scottorum  Conflantinum  pr<elio  vicit, 
gavit;  (ad  An.  $16.  p.  147.),  And  this  is  the  only  JEthelftan 
who  was  ever  King  of  England : There  was  another  JEthel- 
ftan King  of  Kent  only,  Son  to  Egbert,  who  beat  the  Danes  at 
Sandwich  in  Ann. 

The  variety  of  Letters  in  thefe  Reverfes  is  remarkable : 
Thelaft  Word  in  thefe  two  Reverfes  is  manifeftly  to  be  read 
alike,  yet  the  form  of  the  Letters  is  vaftly  different.  This  va- 
riety arofe  from  the  multitude  of  Mints,  which  did  not  all  tye 
themfelves  up  to  one  Stamp,  nor  to  the  fame  Letters. 

A R E M ( d)  This  I fhould  read  REgia  Monet  a,  to  di- 
_j — | — jl  flinguiili  it  from  the  Bifhops  or  Abbots,  for  it  was 

0 NETA.  probably  coyned  at  Canterbury  3 A,  I take  to  be  a 
Mint-  mafters  Mark. 

(e  ) Tho’  thefe  Coyns,  as  far  as  lean  judge,  are  as  good 
Silver  as^any  current  with  us,  if  not  better ; yet  frnce  what 
Alloy  is  in  them  is  of  Brafs,  I am  apt  to  think,  that  the  acid 
Steams  in  alongferies  of  Ages  arifing  from  the  Humane  Bo- 
dies, might  corrode  10  far  into  the  Metal,  as  to  raife  fome  lit- 
tle Verdigreafe  upon  the  Surface  of  the  Coyns  5 to  which  chat 
Greennefs  is  to  be  imputed. 

{/)  Probably  this  Albericus  was  a Nobleman,  and  they 
might  have  had  the  jus  monetae  as  well  as  Bijhops  and  Abbots ; 
but  I mull:  confefs  I cannot  make  that  out  clearly.  H be- 
fore G is  an  ufual  Tranfpofition  ;fo  HClotharius , H-Ludowkus. 

This 
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(g)  This  I read  IV  E MO  NET  A,  or  Ive  Money,  that 
is,  Mony  coyned  at  St.  Ives  in  Huntingdonshire,  The  H, 
as  alfo  n , both  ufed  for  M,  are  remarkable.  Bouteroue , in 
his  Difquifitions  on  the  old  French  Monies,  gives  us  fome 
Gallick  Epitaphs  from  which  he  draws  an  Alphabet  of  the  old 
Gauls:  in  that,  H and  H are  ufed  for  M ; Co  that  poflibly 
the  Britains  might  likewife  ufe  them  : it  is  manifeft  they  are 
not  Saxon  Letters ; and  I fee  no  Abfurdity  to  allow  the  Saxons 
to  have  borrow’d  them  from  the  Britains , and  to  have  ufed 
them  amongfl  their  own  Capitals.  There  is  a Coyn  in 
Tab . ].  Coyn  14.  of  the  Cohesion  prefixed  before  JElf  red’s 
Life,  which  has  two  other  of  thofe  Gallick  Letters  of  which 
Bouteroue  has  given  us  an  Alphabet.  The  Coyn  is,. 

0 

0oo 

BERUh- 

Alfred  + + 4. 

PtRDK  iku  J2DM- 

°o° 

The  co  and  t are  S and  F in  his  Alphabet ; and  I am  apt  to 
think,  that  that  Inverfion  of  Letters  in  thefe  Saxon  Monies, 
as  Hi  for  M,  u for  for  F,  took  its  rife  from  them ; for 
in  this  Alphabet  we  have  A and  V for  D;  oo,  3,  Z,  for  S : 
however,  this  will  evince,  in  fome  meafure,  the  Practice  of 
fuch  Inverfions, which  made  fome  Learned  Men  take  them  for 
Runic , Gothic , or  indeed  for  any  Characters  with  which  they 
were  little  acquainted. 

(h)  This  and  the  Reverfe  of  the  1 1,  are  to  be  read  alike, 
tho’  they  were  coyned  at  different  Places,  as  appears  from  the 
variety  of  the  Letters. 

( i ) n which  is  ufed  here  for  M,  is  frequehtly  ufed  in  that 
Collection  of  Saxon  Coyns  prefixed  to  JElf  red’s  Life. 

( k)  This  Got£  mone , or  Gods  Mony , was  the  Peter-Pence 
which  was  collected  yearly,  and  fent  to  Rome.  Inat  one  of  the 
Kings  of  the  Mercians,  firft  gave  it:  thence  it  was  conftantly 
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paid  afterwards,  tho’  now  and  then  intermitted  in  the  heat  of 
■he  Danifh  Wars,  I fuppofe  this  Coyn  came  out  of  an  Eccle- 
fiaftical  Mint. 

(/J  The  true  Original  of  Sterling  is  Starry.  The  Com- 
mon People  obferving  the  Croffes  upon  the  Coyns,  which 
looked  like  fo  many  Stars,  called  them  Sterlings , Starry  pieces. 
Ling  is  an  adjedtive  Termination  in  the  Saxon  Language ; fo  in 
time,  the  Word  became  Subftantive,  and  was  ufed  promifcu- 
oufly  for  Penny. 

( m ) The  19  and  21  Reverfes  are  to  be  read  alike,  tho’ 
poflibly  they  might  be  made  from  different  Stamps.  The  Let- 
ters in  both  (for  neither  are  very  clear ) will  mutually  explain 
each  other.  I read  it  M 7^LH  EC M H ON£T,  or  Malmef 
lury  Mony : The  H,  which  is.  an  entire  Letter,  feems  to  have 
been  taken  from  the  fquare  £>,  or  £r. 

( n ) This  P was  the  old  Saxon  )>  or  W ; fo  it  was  Willem , 
not  Fillem.  The  Saxon  Character,  which  was  full  and  plain, 
gave  rife  to  that  fmall  beautiful  Character  which  we  ufually  call 
the  Rowan  Letter.  The  ancient  Romans , for  ought  as  yet  ap- 
pears to  the  contrary,  wrote  all  with  one  uniform  Charadter, 
fometimes  greater  and  fometimes  lefs,  of  the  fame  Figure  with 
the  great  Letters  in  our  Alphabet.  This  they  took  from  the 
Greeks ; and  it  is  ufual  in  all  the  Alphabets  of  the  Oriental  Nati- 
ons. The  three  Infcriptions  in  Gruter , (pag.  iBy.  3.  p.  652. 2. 
p.  882.7. ) only  prove  that  they  had  our  fmall  t,  p^b,  h , for 
we  have  no  Hints  in  our  MSS.  of  any  others.  After  them 
fucceeded  the  Franc ick  or  Merovingian  Charadter,  entirely 
left  off  in  tranfcribing  Books  after  Charlemagne.  The  Notaries 
kept  it  longer;  only  by  making  it  longer,  they  brought  it  to 
fomething  like  the  ltalica , to  which  it  poffibly  gave  rife.  The 
Specimens  in  Mahillons  fourth  Book  de re  Diplomatica,  will 
' put  this  paft  doubt.  Ail  this  while  the  Saxon  Charadter  was 
ufed  in  England , whofe  Alphabet  is  evidently  the  fame,  with 
the  fmall  Roman , except  feme  Letters  which  exprefled  Sounds 
proper  to  their  Language,  as  p,  *8:  wherefore  when  Alcuinm 
(Scholar  to  Egbert  Arch-bifhop  of  Tork)  went  over  into 

• France 
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France  to  Charles  the  Great,  and  afterwards  fent  for  Books 
out  of  Egbert’s  Library,  as  may  be  gathered  from  William  of 
Malmesbury , he  introduced  that  fine  way  of  Writing,  which 
immediately  took  place  with  all  but  the  Publick  Notaries. 
Mabilhn  owns  the  thing  in  effect,  tho’  he  diffembles  the  Ori- 
ginal : Prima  fiirpe  extintia,  Carolus  M.  Liter  as  expolire  capita 
aut  certe  jam  tantifper  expolitum  Scripture  genus  a Merovin- 
ginco  in  elegantiorem  formam  commutavit , quae  in  eandem  for- 
mam  evafit,  qua  haftenus  minuti  Romani  Char  averts  nomen  re- 
tinet.  (Lib.  i.  Cap.  1 1.  num.  io.)  And  if  this  Change  was  not 
wrought  in  a moment,  becaufe  the  Tranfcribers  us’d  to  the 
old  Merovingian  hand  conform’d  it  to  the  new, as  much  as  they 
could,  yet  that  wore  off  by  degrees:  fo  Mabillon , quae  [ [Caro- 
lina Scriptura\  principio  nonnihil  Merovingici  Charafleris  ha- 
bebat  intermi(lum  ; at  fubinde  politior  effect  a,  in  eandem  for- 
warn*  &c.  MabiUon  acknowledges , that . Ahum  introduced 
the  modern  Pun&uation  into  the  French  MSS.  and  Records, 
which  he  learned  from  the  Saxons,  particularly  [v]  for  a full 
Period,  as  is  manifeR  to  all  that  lhall  look  into  the  Saxon  MSS, 
or  printed  Books  in  imitation  of  them. 

Befides,  all  our  Latin  MSS.  in  England,  ?till  fome  time  af- 
ter the  Conqueft,  were  writ  in  the  Saxon  Character.  So 
Archbifhop  Parker  publifhed  Afferius  Menevenjis  : and  there 
are  feveral  Latin  MSS.  in  the  Univerfity -Library  of  Cambridge , 
written  in  the  Saxon  Character.  And  it  is  no  wonder  that 
thofe  Letters  which  exprefled  Sounds  not  ufed  in  the  Roman 
Tongue,  fhould  be  left  out  by  the  French  Tranfcribers,  who  at 
the  fame  time  might  ufe  Saxon  Copies : fo  that  it  is  not  ftrange 
Vojjius  fliould  be  miftaken,  when  he  thought  and  & were 
from  the  Greek  Cl  and  0,  who  did  not  confider  them  to  be 
both  Runic  Letters,  which  were  introduced  upon  a particular 
occafion,  by  Chilperic , who  took  them  from  the  Vtfigoths  in 
Spain,  as  Wormius  ( de  Liter  at  ur  a Runic  a ) has  probably  pro- 
ved from  Gregorius  Turonenfis  and  a Conftitution  of  the  fame 
Chilperic  printed  in  Giold aft  us  : yet  I will  not  deny  but  Theo- 
dore, or  fome  other  of  thofe  Greeks,  who  in  that  Age  had  fo 
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great  Intercourfe  with  England , might  introduce  fome  Greek 
Letters  to  exprefsthofe  Sounds  which  they  had  not  in  their 
own  Language  3 from  hence  they  were  carried  into  France , 
with  the  reft  of  the  Saxon  Alphabet,  and  fo  into  Italy;  which 
Mahtllon  alfo  in  effect  acknowledges  when  he  fays,  Hanc  ta - 
men  Scripture  formam  non  Franci  a Romanis,  qui  Langobardi- 
cis  paffim  Elements  tune  utehantur , fed  a Francis  Romani  acce- 
pijfe  videntur . But  it  would  take  up  too  much  time  here  to 
difcourfe  of  the  Original  of  the  Saxon  Charafter,  and  whence 
thofe  Agreements  between  it  and  the  pure  Merovingian  and 
Lombard Chara£ters  might  at  firft  arife  3 and  perhaps  the  thing 
it  felf  does  not  deferve  any  farther  enquiry. 


An  EJiimate  of  the  Quantity  of  Vapour  raifed  out  of  the  Sea 
hy  the  warmth  of  the  Sun  ; derived  from  an  Expert • 
ment  Jhown  lefore  the  Royal  Society,  at  one  of  their 
late  Meetings : hy  E.  Halley. 

THat  the  quantity  of  aqueous  Vapours  contained  in  the 
Medium  of  the  Air,  is  very  confiderable,  feems  moft 
evident  from  the  great  Rains  and  Snows  which  are  fometimes 
obferved  to  fall,  to  that  degree,  that  the  Water  thus  difchar- 
ged  out  of  the  Interftices  of  the  Particles  of  Air,  is  in  weight 
a very  fenfible  part  of  the  incumbent  Atmofphere  : but  in 
what  proportion  thefe  Vapours  rife,  which  are  the  Sources  not 
only  of  Rains,  but  alfo  of  Springs  or  Fountains  (as  I defign  to 
prove)  has  not,  that  I know  of,  been  any  where  well  exami- 
ned, tho  itfeem  to  be  one  of  the  moft  necefiary  Ingredients 
of  a real  and  Philofophical  Meteorology ; and  as  Rich,  to  de- 
ferve the  confideration  of  this  Honourable  Society.  I thought 
it  might  not  be  unacceptable,  to  attempt,  by  Experiment  to 
determine  the  quantity  of  the  Evaporations  of  Water,  as  far 
as  they  arife  from  Heat ; which,  upon  Tryal,  fucceeded  as 
follows.  ~ We 
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We  cook  a Pan  of  Water,  about  4 inches  deep,  and  7 inch- 
es  ^ diameter,  in  which  we  placed  a Thermometer,  and  by 
means  of  a Pan  of  Coals,  we  brought  the  Water  to  the  fame 
degree  of  heat  which  is  obferved  to  be  that  of  the  Air  in  our 
hotteft  Summers  5 the  Thermometer  nicely  ffiewing  it.  This 
done,  we  affixed  the  Pan  of  Water,  with  the  Thermometer  in 
it,  to  one  end  of  the  Beam  of  the  Scales,  and  exactly  counter 
poifed  it  with  weights  in  the  other  Scale ; and  by  the  applica- 
tion or  removal  of  the  Pan  of  Coals,  we  found  it  very  eafie 
to  maintain  the  Water  in  the  fame  degree  of  Heat  precifelyo 
Doing  thus,  we  found  the  weight  of  the  Water  fenfibly  to  de- 
creafe ; and  at  the  end  of  two  hours  we  obferved  that  there 
wanted  half  an  ounce  Troy , all  but  7 grains,  or  233  grains  of 
Water,  which  in  that  time  had  gone  off  in  Vapour ; tho  one 
could  hardly  perceive  it  fmoak,  and  the  Water  were  not  fen- 
fibly  warm.  This  Quantity  in  fo  fhort  a tipie  feemed  very 
confiderable,  being  little  lefs  than  6 ounces  in  24  hours  from 
fo  fmall  a Surface  as  a Circle  of  8 Inches  diameter.  To  reduce 
this  Experiment  to  an  exaft  Calculus  and  determine  the  thick- 
nefs  of  the  skin  of  Water  that  had  fo  evaporated,  I affiime  the 
Experiment  alledged  by  Dr.  Edward  Bernard  to  have  been 
made  in  the  Oxford  Society,  viz.  That  the  Cube  foot,  Englifh , 
ot  Water  weighs  exactly  76  pounds  Troy ; this  divided  by 
1 728,  the  number  of  inches  in  a foot  will  give  2 $ 3 f grains,  or 
f ounce  131  grains  for  the  weight  of  a Cube  inch  of  Water; 
wherefore  the  weight  of  23  3 grains  is  or  3 5“  parts  of  3 8 of 

a Cube  inch  of  Water.  Now  the  Area  of  the  Circle,  whole  Di- 
ameter is  7 n,  inches,  is  49  fquare  inches 5 .by  which  dividing 
the  quantity  of  Water  evaporated,  viz.  j|-of  an  inch,  the  Quote 

or  ~ ffiews  that  the  thicknefs  of  the  Water  evaporated, 
was  the  53^  part  of  an  Inch:  but  we  will  luppofe  it  only  the 
fixtieth  part,  for  the  facility  of  Calculation.  If  therefore  Wa- 
ter as  warm  as  the  Air  in  Summer,  exhales  the  thicknefs  of  a 
60  part  of  an  inch  in  two  hours  from  its  whole  Surface,  in 
twelve  hours  it  will  exhale  the  of  an  inch ; which  quantity, , 
will  be  tound  abundantly  fufficient  to  ferve  for  all  the  Rains, 

Springs  . 
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Springs  and  Dews,  and  account  {dr  the  Cafpian  Seas  being  al- 
ways at  a ftand,  neither  wafting  nor  overflowing  ; as  like- 
wife  for  the  Current  faid  tofet  always  in,  at  the  Streights  of 
Gtlr  alter,  tho  thofe  Mediterranean  Seas  receive  fo  many  and 
fo  confiderable  Rivers. 

To  eflimatethe  quantity  of  Water  anting  in  Vapour  out  oi 
the  Sea,  I think  ’I  ought  to  confider  it  only  for  the  time  the 
Sun  is  up,  for  that  the  Dews  return  in  the  Night,  as  much  if 
not  more,  Vapours  than  are  then  emitted;  and  in  Summer  the 
Days  being  longer  than  twelve  hours,  this  excefs  is  ballan- 
ced  by  the  weaker  Adion  of  the  Sun,  efpecially  when  riling, 
before  the  Water  be  warmed : fo  that  if  I allow  ~ of  an  inch 
of  the  Surface  of  the  Sea  to  be  raifed  per  diem  in  Vapours,  it 
may  not  be  an  improbable  Conjecture. 

Upon  this  Suppofition,  every  io  fquare  Inches  of  the  Sur- 
face of  the  Water  yields  in  Vapour  per  diem  a Cube  inch  of 
Water  5 and  each  fquare  foot  half  a Wine  pint ; every  fpace  of 
4 foot  fquare,  a Gallon ; a mile  fquare,  6914  Tons ; a fquare 
Degree,  fuppoled  of  69  Engli/h  miles,  will  evaporate  33  Mil- 
lions of  Tons:  and  if  the  Mediterranean  be  efti  mated  at  40 
Degrees  long  and  4 broad,  Allowances  being  made  for  the 
Places  where  it  is  broader  by  thofe  where  it  is  narrower,  (and  I 
am  fure  I ghefs  at  the  leaf!,)  there  will  be  1 60  fquare  Degrees 
of  Sea  j and  confequently,  the  whole  Mediterranean  muft  lofe 
in  Vapour,  in  a Summers-day,  atleafl  52,80 Millions  of  Tons, 
And  this  quantity  of  Vapour,  tho  very  great,  is  as  little  as 
can  be  concluded  from  the  Experiment  produced : And  yet 
there  remains  another  Caufe,  which  cannot  be  reduced  to 
Rule,  I mean  the  Winds,  whereby  the  Surface  of  the  Water 
is  lick’d  up  fometimes  falter  than  it  exhales  by  the  heat  of  the 
Sun ; as  is  well  known  to  thofe  that  have  confidered  thofe  dry- 
ing Winds  which  blow  fometimes. 

To  eftimate  the  quantity  of  Water  the  Mediterranean  Sea 
receives  from  the  Rivers  that  fall  into  it,  is  a very  hard  task, 
unlefs  one  had  the  opportunity  to  meafure  their  Channels  and 
Velocity ; and  therefore  we  can  only  do  it  by  allowing  more 

than 
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than  enough ; that  is,  by  aftuming  thefe  Rivers  greater  than 
in  all  probability  they  be,  and  then  comparing  the  quantity 
of  Water  voided  by  the  Thames,  with  that  of  thofe  Rivers 
whofe  Water  we  defire  to  compute. 

The  Mediterranean  receives  thefe  confiderable  Rivers ; the 
Iberus,  the  Rhone,  the  Tiber , the  Po,  the  Danube,  the  Neifier, 
the  Borjjhenes,  the  Tanais,  and  the  Nile,  all  the  reft  being  of 
no  great  note,  and  their  quantity  of  Water  inconfiderable. 
Thefe  nine  Rivers,  we  will  fuppofe  each  of  them  to  bring  down 
ten  times  as  much  Water  as  , the  River  Thames  ; not  that  any 
of  them  is  fo  great  in  reality,  but, ^comprehend  with  them 
all  the  fmall  Rivulets  that  fall  into  the  Sea,  which  otherwife  I 
know  not  how  to  allow  for. 

To  calculate  the  Water  of  the  Thames , I afiume  that  at 
Kingston  Bridge,  where  the  Flood  never  reaches,  and  the  Wa- 
ter always  runs  down,  the  breadth  of  the  Channel  is  ioo 
Yards,  and  its  depth  3,  it  being  reduced  to  an  equality  ; (in 
both  which  Su  ppofitions  I am  fure  I take  with  the  moft.)  Hence  * 
the  Profil  of  the  Water  in  this  Place  is  300  fquare  Yards : this 
multiplied  by  48  miles,  ( which  I allow  the  Water  to  run  in 
24 hours, at  2 miles  an  hour)  or  84480  Yards, gives  25'3440oo 
Cobick  Yards  of  Water  to  be  evacuated  every  day;  that  is, . 
20300000  Tons  per  diem ; and  I doubt  not  but  in  the  exeefs  of 
my  meafures  of  the  Channel  of  the  River,  I have  made  more 
than  fufficient  allowance  for  the  Waters  of  the  Brent,  the  Wan* 
del,  the  Lea,  and  Darwent,  which  are  all  worth  notice,  that 
fall  into  the  Thames  below  Kingston. 

Now  if  each  of  the  aforefaid  9 Rivers  yield  10  times  as 
much  Water  as  the  Thames  doth,  "twill  follow  that  each  of 
them  yields  but  203  millions  of  Tons  per  diem,  and  the 
whole  9 but  1 827  millions  of  Tons  in  a day  ; which  is  but 
little  more  than  j of  what  is  proved  to  be  raifed  in  Vapour 
out  of  the  Mediterranean  in  1 2 hours  time.  Now  what  be- 
corner  of  this  Vapour  when  raifed,  and  how  it  comes  to  pafs 
that  the  Current  always  fets  in  at  the  mouth  of  the  Streights 
of  Qibr alter , is  intended,  with  leave,  for  a farther  Enter* 
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tainment  of  this  Honourable  Company:  in  the  mean  time, 
it  it  needful  to  advertife  the  Reader,  that  in  making  the  Ex- 
periment herein  mentioned,  the  Water  ufed,  had  been  faltdd 
to  the  fame  degree  as  is  the  common  Sea- water,  by  the  Solu- 
tion of  about  a 40  th  part  of  Salt. 


Obfervationes  nonnull#  Eclipfeos  Nuper#  Solaris, 
Maii  1.  St.  vet.  diverfis  in  locis  habit#,  accum  Re- 
gia Societate  Communicate. 

HIE  C Eclipfis , etiamfi  contemn  ends  yuan  tit  at  is  fuerit,  ac 
nudis  oculis  non  omnino  percipi  potuerit,  tamen  ad  ac- 
cur  at  am  deter  minationem  Par  allaxis  & Latitudinis  Luns  maxi- 
me  idonea  videtur.  Quapropter  qua*  haffenus  oltinere potuimus 
olfervationes  cape  Leclor  Benevole. 

Londini  feorfrn  ohferv antibus  Hookio  & Halleio,  lnitii 
momentum , ctelo  licet  purijfmo , cl  obliquam  incidentiam  Luns 9 
debit  e definire  non  licuit.  Sed  her  a lh.  1 6’.  jam  espta  erat  Eclip- 
fis fat  is  notabiliter : circa  ih.  40'.  prope  medium  Eclipfis , Chorda 
partis  Eclipfats, five  inter  cornua , invent  a eft  f . 30".  cui  refpon- 
det  arcus  3 6 gr.  in  diametro  vero  non  nifi  1'.  301'.  Finis  conjenfu 
utriujque  obfervatoris  contigit  accurate  hora  zh.  3'.  00. 

Grenovici  in  Obfervatorio  Regio  Flamfteedius  eadsm  de  can- 
fa  Initium  nonvidit,  finem  vero  deter  min  avit  4.  if.  Me- 

dio Eclipfis  five  maxima  obfeuratione,  Chorda  partis  Eclipfats 
erat  9'.  54". 

Apud  Totteridge  prope  Londinum  verfus  Corum,  finem  videt 
Hominus  Haines,  Reg.  Soc.  Soc.  ad  zh.  2 fpuantitatem  vero 
Maximum  dimidii  Digit?,  ab  Aufiro . 

In  Infula  Barbada,^ Oppidum  Bridge-Town,/#^  hat.  12,  gr. 
58'.  Finem  habuit  Dominus  Frank  t'.  30".  temp  or  is  ante  quam  So- 
lis Altitudofuit  31  gr.  47'.  ad  or  turn,  hoc  ell  hora  f,  56'.  45", 
A.  M.  §>uantit at em  Maximum  sftimatione  definivit  duorum  digi. 
torum  ab  Aujlro.  Norim- 
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Norimbergse  eandem  Eclipfim  obfervavit  J.  P.  Wurtzelbaur- 
lnitium  quidem  accurate  ad  ih.  5 8'  f ; circa  medium,  fc.  ad  2ft. 
36'  i quantitatem  maximum  duorum  dig. , prrecife ; Finem  vero  ad 
3h.  iB'.  33- 

Ulmte  Suevia?,  obfervavit  Honoldus  lnitium  ad  ih.  48^5 
Quantitatem  maximum  23  dig.  Finem  vero  ad  ft.  16'. 

Lipfise,  obfervatore  Kirchio,  Eclipfis  jam  fatk  notahilis  ad  ho- 
ram  id.  zo'.  10".  ad  2h.  47 / * digit i 1 f circiter.  Finis  vero  inci- 
dit  pr&cife  in  ft. 1 ft. 

Vratillavias  Silefise  denique  cbfervavit  D.  G.  Schultzius 
Maximum  cbfcurationem , paulo  citius  quum  3 h . 12'  x fuijfe  if 
dig.  Finem  vero  hora  ft.  37'. 

In  omnihus  hujufmodi  obfervationibus  momentum  Finis  multo 
tutius  determinatur ; itaque  huic  potius  fidendum  eft,  pr&fertim 
in  Eclipftbus  parvis,  ubi  ob  incidentiam  maxims  cbliquam  din 
hxerent  quafi  in  ContaHu  Luminaria. 


Memoirs  for  a Natural  Hijlory  of  Animals  ; containing  the 
Anatomical  Defections  of  fever al  Creatures , dijfeBed 
hy  the  Ofyyal  Academy  of  Sciences  at  Paris ; Engltjhed  by 
Alexander  Pitfield,!JE/^«/>e,  %.  S . Soc.  To  which  is  add- 
ed, An  Account  of  the  Meafure  of  a Degree  of  a great  Cir- 
cle of  the  Earth  : Fublijked  by  the  fame  Academy , and 
Englifhed  by  Richard  Waller,  Ef quire 3 <!{.  S.  Seer. 

THis  Book,  containing  the  Anatomical  Gbfervations  of  2 8 
Species  of  Animals,  and  about  70  Individuals,  was 
publiflied  in  two  very  large  Folio’s  by  the  Royal  Academy  at 
Paris,  and  owned  by  them,  as  their  united  Labours,  as  they 
are  a Body.  The  Difficulty  of  procuring  Copies  of  the  French 
Edition,  few  of  the  Learned  having  ever  feen  the  Book,  thoT 
Printed  fome  Years  fince,  was  no  final!  Inducement,  as  the 
Tranflators  fay,  to  their  Undertaking. 
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Waving  what  may  be  faid  as  to  their  Preface,  and  of  the 
firft  1 2 Species  of  Animals ; viz.  two  Lyons  and  a Lyonefs,  a 
Camelion , a Dromedary , a Bear , five  Gaze  Ha's  or  Antilopes,  a 
Chat  Bard,  a Sea-Fox,  a C aft  or,  an  Otter,  two  Civet  Cats,  an 
Elke,  and  a Ctoi  mondi,  of  all  which,  a large  Account  has 
been  already  given  by  Mr.  Oldenburg  in  his  PhiJofophicai 
Tranfadfions,  Numb.  49.  & 124.  to  which  I refer  the  Reader  5 
I lhall  proceed  to  give  fome  Account  of  the  fixteen  remaining 
Species  5 all  which  were  publifhed  in  the  Second  Volumn  of 
the  French  Edition. 

The  Thirteenth  Species  then  is  the  Sea-Calf,  which,  from 
Rondeletius,  they  obferve  to  be  of  two  kinds,  the  larger  from 
the  Ocean,  the  lefler  from  the  Mediterranean,  of  which  fort 
this  was.  That  which  is  moil  extraordinary  in  it3  was  the 
Epiglottis,  much  larger  than  in  other  Animals ; its  Ventricle 
like  an  Inteftine:  it  had  all  the  Organs  for  Secretion  of  Urine, 
and  the  Kidneys  feemed  compofed  of  feveral  Glands,  each  pro- 
vided with  a particular  Pelvis : it  had  Lungs  like  other  Amphi- 
bious Animals ; and  the  foramen  Ovale  giving  Paflage  to  the 
Blood  from  the  Cava  to  the  Aorta.  It. had  the  Criftalline  more 
convex  before,  which  is  not  common  ; and  feveral  Particula- 
rities in  the  Formation  of  the  Eye  favouring  the  Opinion  of 
the  Reception  of  the  vifuai  Species  on  the  Retina. 

The  Fourteenth,  the  Barbary  Cow , an  Animal  fomethjng  re- 
fembling  a Deer:  it  had  but  two  Teats,  four  Ventricles  like 
other  ruminating  Animals,  a very  large  Cacum,  and  no  diftindt 
Lobes , in  the  Liver.  It  was  in  feveral  Particulars  like  the  com- 
mon Cow. 

The  Fifteenth  is  the  Cormorant , wherein  the  lhortnefs  of  the 
Legs  is  remarkable,  and  ftrudfure  of  the  Feet  for  fwimming 
with  one  Foot  while  the  other  holds  the  Prey : the  largenefs  of 
the  Oefophagus : want  of  the  two  Ctecnms,  found  in  moff  Birds: 
the  Kidneys  feparated  from  the  other  Vijcera  by  a particular 
Membrane:  the  Tongue  and  Eye  very  fmall,  this  Water-Fowl 
being  to  feel  for  its  Food  under  the  Water,  rather  than  difcover 
It  from  afar. 
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The  Sixteenth,  the  Chamois  or  Rupicapra , in  who  fa  Ventri- 
cle a Ball  was  found  ; whence  they  take  occafion  to  difeourfe 
of  the  Balls  found  in  the  Stomachs  of  Creatures,  as  Cows, 
Horfes,  &c.  and  obferye  that  they  are  compos’d  of  lignom  Fi - 
Ireo  and  not  Hair , as  is  ufually  thought : befides  feveral  other 
Obfervables,  the  Cornua  uteri  were  very  long  and  winding ; 
the  Heart  had  a Callous  Apophyfis,  &c. 

The  Seventeenth  and  Eighteenth  are  the  Porcupine  and 
Hedg-hog,  a comparifon  being  made  between  thefe  two  Ani- 
mals. They  obferve  the  external  Ear  of  the  Porcupine  to  be 
like  a Mans ; the  end  of  the  tongue  armed  as  it  were  with 
Teeth ; the  Skin  provided  with  an  extraordinary  Mufcle  for 
Ejaculation  of  the  Quills.  Of  thefe  they  differed  fix.  In  com- 
paring the  Hedg-hog  with  them,  they  deferibe  the  Mufculus 
carnofm , which  lerves  to  bring  the  Head  round  into  the  Breech 
like  a Foot  ball ; whereas  in  the  Porcupines  the  Caecum  was  ve- 
ry large,  in  the  Hedg-hog  there  was  none  at  all ; the  Epididy - 
mis , in  the  Porcupine , was  feparate  from  the  Teftis ; in  the  Hedg- 
hog  united  to  it:  in  the  Hedg-hog  they  obferved  a large  Cry - 
jla/Jine  filling  almoft  the  whole  Globe  of  the  Eye. 

The  Nineteenth  are  four  Monkeys  3 where  they  in  general 
obferve,  that  this  Animal  more  refembles  Man  in  his  outward 
Ihape  than  inward  Formation  of  the  Parts,  which  in  many 
things  are  like  a Dog  ; the  genital  Parts  of  the  Male  like 
neither  5 of  the  Female  much  like  Woman  j the  Anfraffuofities 
of  the  Brain  like  Mans,  but  the  Procejjus  mammillares  were 
hard  and  membranous,  which  they  are  not  in  Man : they  con- 
clude with  a comparifon  of  the  Mufcles , which  very  much  re- 
femble  thofe  of  Men. 

The  T wentieth  is  the  Stag  of  Canada  and  Sardinian  Hinde. 
In  the  Stag,  the  length  of  the  Intejlines  is  obfervable,  being  in 
all  96  feet;  and  indeed,  generally  all grafmg  Animals  have 
long  Guts,  In  the  Hinde , the  four  Ventricles  were  more  diftin- 
guiihable  than  in  the  Stag  ; the  Cornua  uteri  long  and  wind- 
ing, as  in  the  Chamois : in  the  Trunks  of  the  Jugulars  were 
found  1 6 Valves,  which  were  in  fituation  contrary  to  the  Cir- 
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cuhtion  ot  the  Blood.  In  the  Carotides  were  obferved  feveral 
tranfverfe  \nci fares. 

The  Twenty  firfl,  ten  Pintadoes  3 where,  after  a full  de- 
fcription  of  the  outward  Form,  they  defcribe  feveral  Parts  like 
the  common  Hen ; the  Pancreas  wanting  : the  Bladders  in  the 
lower  Belly  were  raifed  by  blowing  into  the  ajpera  Arteria , 
whence  they  hint  at  the  ufe  of  Respiration. 

The  Twenty  fecond,  three  Eagles : after  having  difcourfed 
of  the  fix  kinds  of  Eagles , according  to  Ariftotle  and  Pliny ; 
they  obferve,  That  the  Intefiines,  after  the  ufual  manner  of 
• voracious  Animals,  were  flender  and  fliort,  as  alfo  the  Kidneys  3 
fome  had  the  Cdcum,  others  none : the  Globe  of  the  Eye  was 
large,  and  the  Cornea  very  prominent.  In  this  Subject  they 
firfl  dilcovered  that  the  Spinal  Marrow  in  the  middle  of  the 
Back  was  divided  in  two,  with  a Ventricle  like  thofe  in  the 
Brain  betwixt : this  was  afterwards  found  common  to  ail  Birds. 

The  Twenty  third,  mo  Indian  Cocks,  not  our  Tur ky  Cocks. 
They  were  both  Males : in  one  there  was  two  Pancreas's,  with 
three  Cholidoci,  and  two  Pancreatici  dullus  into  the  Intefline : in 
the  other  was  but  one  Pancreas,  and  a Tingle  duftus : the  Inte- 
fiines  were  1 2 feet  long,  and  C tecum  fix : the  Ajpera  Arteria 
made  a fold  in  the  Craw  bone,  after  a moll  particular  manner. 

The  Twenty  Fourth,  fix  Bujlards  ; in  which  the  Craw  was 
fcarce  diflinguifhable  from  the  OEfophagtts,  and  furnifhed  with 
a great  number  of  Glands  moft  confpicuous  in  this,  but  to  be 
found  in  moll  Birds : a particular  defcription  of  the  Gizzard 
follows,  and  of  a third  Ctecum  near  the  Rettum  or  the  Burfa 
Fabritii : between  the  Cornea  and  Sclerotica  a cartilaginous 
Circle  was  obferved.  They  end  with  the  difcovery  of  a black 
Purje  in  the  Eyes  of  Birds. 

The  Twenty  fifth,  fix  Demoifelles  of  Numidia,  a kind  of 
Crane,  in  which  they  found  the  Liver  very  large,  and  with- 
out Gall  bladder  in  fome  Subjects.  In  the  Female  a kind  of 
Gland  befides  the  Ovary,  refembling  the  Tejlicles  of  the  Male . 
Amongff:  other  Obfervabies,  the  Structure  of  the  Wind-pipe 
was  very  unufual,  entering  with  a winding  into  the  Bone  of 
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the  Sternum : at  its  Union  with  the  Lungs  it  had  a kind  o f 
Larynx : the  Punbhim  Lachrymale  in  the  Eye  was  double,  &c. 

The  Twenty  fixth,  eight  Oftrtches , in  which  they  very 
largely  difcourfe  of  the  make  of  the  Feathers  of  Birds , and 
joyning  of  the  Fibres  of  each  Feather  to  one  another;  a great 
part  of  which,  feems  to  have  been  taken  out  of  Mr.  Hook’s  in- 
genious Book  of  Microfcopical  Obfervations , tho*  they  have  not 
thought  fit  to  own  it.  The  Foot  of  this  Animal  feems  con- 
trived for  a fpeedy  Courfe,  in  which  its  Wings  are  of  great 
ufe:  the  different  length  of  the  Inteftines  is  obfervable,  in 
fome  being  yo,  whereas  in  another  they  were  but  29  feet ; the 
C&cum,  which  was  double,  was  wreath’d  like  a Screw , and  the 
infide  of  the  Cohn  provided  with  Valves  or  femilunar  leaves, like 
Membranes.  A t the  extremity  of  the  Rettum  was  found  a Blad- 
der filled  with  Urine.  In  this  Defcription  they  difcourfe  large- 
ly of  the  Ureters  and  genital  Parts  of  Birds,  as  likewife  of 
the  Lungs,  and  its  Divifions  or  Diaphragmes , and  its  Commu- 
nication with  the  Bladders  containing  the  Ventricle  and  Inte- 
ftines : together  with  the  manner  and  ufe  of  Breathing  in  Birds , 
explaining  it  by  a pair  of  double  Bellows,  &c. 

The  Twenty  feventh,  the  Cajfowar,  a Bird  but  lately  known  , 
to  the  Europeans  : it  has  no  Quills  nor  Feathers  for  flying,  and  „ 
indeed  but  fliort  Wings  : that  which  was  moft  unufual  was 
the  want  of  a mufculous  Gizzard,  tho*  a granivorom  Animal • 
which  might  in  fome  fort  be  fupplied  by  the  number  of.  Vent  ri- 
des. In  this  Subjeft  they  more  particularly  infill  on  the  Muj- 
cks  of  the  Thorax  neceffary  for  Refpiration,  and  a curious  de- 
fcription of  the  Parts  of  the  internal  Eye  lid  in  Birds , as  to  its 
Mechanifm  and  Ufe . 

The  Twenty  eighth.  They  conclude  thefe'  Difcourfe s with 
that  of  a very  large  Land  Tortois,  being  four  foot  and-*  from  the 
extremity  of  the  Head  to  the  Tail . Amongft  the  Internal  Parts, 
the  Structure  of  the  Urine  Bladder  is  very  curious  for  its  exte- 
riour  Tunicle  being  membranous  : the  infide  was  ^lengthened 
with  an  infinite  number  of  mufculous  Fibres,  not  unlike  thofe 
in  the  Ventricles  of  the  Hearts  of  Animals . This  Contrivance 
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' feems  neceflary  for  the  prefling  out  of  the  Urine  in  this  Ani- 
mal, which  has  an  unyielding  Belly,  not  capable  of  Comprejf - 
on ; nor  was  the  formation  of  the  Heart  lefs  obfervable  : it 
had  three  Ventricles  communicating  with  each  other  by  holes 
in  the  Septum : the  Vena  Cava  had  two  Branches  into  two  of 
the  Ventricles,  which  likewife  received  Blood  from  two  Fence 
pulmonares  to  be  tranfmitted  to  the  Aorta,  &c.  Having  been 
already  too  larg£,?J.fhall  pals  by  what  was  obferved  of  the  ex- 
traordinary Strudf ure  of  the  Lungs,  with  a Dffcourfe  of  the 
Lungs  of  Animals  in  genera],  which  they  reduce  to  three  forts ; 

treating  next  of  Refpiration,  together  with  an  Ex- 
memTllm  Periment  blowing  up  the  Lungs  of  a Dog  with  a 
purpofemade  pair  of  B .iloivs  5 but  I flaall  refer,  as  to  the  other 
VtTv VTr‘  Parcicu^ars  bi  this  and  the  former  Anatomical  Dif- 
n.Vs.  1x  539.  eourfes , to  the  Book  it  felf,  very  well  deferving  the 
Perufal  of  all  Perfons  curious  in  Anatomy  and  Chi- 
rurgery , containing  many  ufeful  Remarks  and  natural  Difco- 
veries,  of  which  this  is  but  a very  imperfect  Account. 

I fhall  fay  nothing  of  the  Meafure  of  the  Earth  added  to  the 
end  of  this  Edition,  a very  full  Account  having  been  given  of 
it  in  the  Fhilof  Tranf.Numb.  1 1 z.  to  which  I refer  the  Reader  : 
only  the  Tranflators  thought  fit  to  annex  it,  the  Curioufnefs  of 
its  Subject,  and  exceeding  Scarcity,  being  fufficient  to  recom- 
mend it  to  this  Learned  and  Inquifltive  Age. 


Confucius  Sinarum  Philofophus,  five  Scientia  Sinenfis 
Latins  expofita , Studio  & Opera  Latrum  Societatis 
J ESU)  See . JdjeEla  efi  Tabula  Chronologica  Sinicte 
Monar chits  ab  hujus  exordio  ad  hrec  ufepue  tempora. 

THE  famed  Chinefe  Philofopher  CUM-FU-CU , or  as  we  call  him 
Confucius,  being  in  fc  great  efleern  in  his  own  Nation,  and  ha- 
ving never  yet  appeared  in  an  .European  Drels,  cannot  but  be  grate- 
fully received  by  the  Curious,,  efpecially  fince  the  Verfion  is  perform- 
ed 


C 377  3 


ed  by  very  ancient  Miflionairs  {Efficiently  accomplifhed  in  the 
knowledge  of  the  Chinefe  Character,  and  at  the  Command  ( as  is 
laid  ) of  the  King  of  France. 

The  Subject  of  this  Book  being  foreign  to  our  pur  pole.,  asconfift- 
ing  chiefly  of  Moral  and  Political  Precepts  and  Apophthegmes  of 
the  Philolopher,  I (hall  not  enlarge  thereon;  only  to  recommend 
it,  the  Tranflators  allure.,  That  the  Memory  of  the  Author  is  ft  ill 
precious  in  China ; and  that  in  relped  to  him,  his  Poller ity,  after 
above  nco  Years,  enjoys  certain  great  Priviledges  never  granted 
but  to  the  Royal  Family ; is  exempt  from  all  Taxes ; and  wholoever 
is  advanced  to  the  Degree  of  Dodor,  gives,  as  a mark  oilhis  Refped 
to  the  great  Confucius , fome  Prelent  to  the  eldeft  of  his  Family,  who 
is  now  68  Generations  removed  from  him. 

As  to  the  time  when  Confucius  lived,  ’tis  here,  precifely  let  down 
from  the  Chinefe  Annals : He  was  born  Anno  551.  ante  Chrifum , and  . 
lived  7;  Years;  lo  that  he  was  contemporary  with  the  moft  ancient 
Greek  Philolophers,  and  not  long  after  Pythagoras-,  flouriihing  about 
the  time  of  Tarquinius  Superbus  and  the  firft  Conlulats,  when  Darius 
Hyfiafpis  held  the  Perfian  Empire.  He  is  laid  to  be  defcended  of  a 
Branch  of  one  of  the  moft  ancient  Royal  Families,  which  might  not 
a little  contribute  to  gain  Refped  and  Credit  to  his  Writings. 

But  what  may  not  improperly  find  place  here,  is,  the  Chinefe 
Chronology,  whereof  fuch  wonderful  Relations  have  been  brought 
into  Europe : This  Matter  the  Author  of  this  Part  of  the  Book,  P.Cou v 
plet,  leems  well  to  have  examined,  and  to  have  lifted  the  credible 
from  the  fabulous.  They  begin  their  Account  with  the  Years  of 
the  Reign  of  King  Fohi , who  was  the  Founder  of  their  Empire, about: 
the  Year  before  Chrift  2952  ; rejecting,  as  ill  grounded,  and  not 
to  be  believed,  all  that  fome  Authors  have  laid  of  the  Times  before, 
and  following  therein  thd  Opinion  of  the  beft  reputed  Chinefe  Hi- 
ftorians.  This  Fohi  is  laid  to  have  reigned  115  Years,  and  to  have 
invented  the  Charader  now  in  ufe  in  China,  and  his  Succeflor  Xin* 
num  is  made  to  govern  140  Years:  Thefe  two  Kings  are  by  our 
Author,  by  reafon  of  fome  manifeft  Fables  in  their  Hiftory,  repm 
ted  doubtful ; wherefore  they,  as  from  a more  certain  ^Fra,  choofe 
to  begin  their  Annals  with  the  third  King  Hoam-ti , and  the  Year  he* 
fore  Chrift  2697.  This  Ho  am  ti  is  laid  to  have  inftituted  the  Sexar 
genary  Cycles  or  Periods  of  60  Years,  according  to  which  this  Chro- 
nology is  adjufted,  and  for  want  of  which  or  the  like,  our  Account 
of  Time,  both  Sacred  and  Profane,  is  fubjed  to  too  great  Uncer- 
tainties; the  Years  of  the  Reigns  of  Kings,  where  the  Months  and 
Days  are  negleded,  introducing  great . Errors  in  length,  of  time. 
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which  by  this  method  are  prevented.  Since  this  Inftitution,  there  are 
now  73  Periods  elapfed,  and  the  74  is  current ; in  which  time  they  ac- 
count that  there  has  been  244  Kings  of  China , fprung  from  no  lefs 
than  22  feveral  Royal  Families ; the  King  now  reigning  being  the 
fecond  of  the  Race  of  the  Tartars , who  within  thefe  50  Years  have 
throughly  fubje&ed  China. 

In  this  Chronology  are  fet  down  the  beginnings  of  each  Kings 
Reign,  with  a fhort  Character  of  the  Prince,  and  the  principal  of  his 
A&s,  with  the  mod  notable  Contingencies  of  his  time : amongft  the 
reft,  feveral  Eclipfes  of  great  Antiquity  are  recorded,  whereby  this 
account  may  be  examined. 

The  third  King,  Chuen-hio , is  faid.  to  be  the  Author  of  the  Chineje 
Kalendar,  and  to  have  appointed  the  beginning  of  the  Year  to  be 
on  the  New-Moon  next  the  beginning  of  the  Spring,  which  the  C£z- 
nefe  account  to  be  when  the  Sun  is  in  %gr.  of  Aquarius : this  Account 
is  now  in  ufe,  tho’ inftituted  2500  Years  before  Chrift.  About  700 
Years  after,  the  King  Chm-tam  reduced  the  beginning  of  the  Year 
to  the  Winter  Solftice ; but  the  former  was  reftored  about  1 00  Years 
before  Chrift,  and  ftill  continues. 

The  Years  of  this  Account  are  Luni-folar,  or  confifting  of  1 1 Lunar 
Months,  half  of  50  days,  and  the  reft  of  29  days,  with  the  Intercalati- 
on of  7 mon.  in  19  years;  fb  that  7 years  in  each  Cycle  have  1 3 mon. 
This  Diftribution  of  mon.  was  ordained  by  K .Taof  above  2300  years 
ante  Chrifium , and  is,  if  rightly  intercalated,  a more  exadfc  meafure  of 
the  Cceleftial  Motions  than  our  Julian  Account  or  old  Style,  for  that 
fails  a day  in  1 3 1 years,  whereas  this  Account  of  the  Chinefe  (which 
is  nearly  the  fame  with  the  Jewijh)  fails  but  a day  in  225  years,  or  4 
days  in  900  years ; but  iince  their  method  of  Intercalation  is  not  here 
expounded,  I {hall  not  lay  more  in  a matter  of  fiich  Uncertainty. 

5Tis  here  faid,  that  the  famous  Wall  of  China,  extending  above  400 
Leagues,  was  begun  by  King  Xi-Hoam-ti  about  the  year  ant.  Chr.i  r o. 
to  hinder  the  Incurfions  of  the  Tartars , which  in  all  Ages  have  infe- 
fted  this  Country.  The  following  Cycles  are  more  amply  defcribed, 
and  towards  the  End, the  T rani  a<ftions  of  the  Romifh  Miftionaries  are 
inlerted,  with  a brief  account  of  that  great  Revolution  in  China,  by 
the  entire  Conqueft  of  that  Kingdom  by  the  Tartars.  This  Chro- 
nology ends  with  the  year  of  Chrift  1683,  being  the  laft  of  the  73^ 
Cycle,  lince  the  King  Hoamti ; and  contains  in  all  4380  years. 

’Twill  be  needlels  to  advertife,  that  this  Account  places  the  begin- 
ning of  the  Chinefe  Empire  long  before  the  Deluge , according  to  the 
Holy  Scriptures;  wherefore  if  this  be  to  be  wholly  rejected,  as  fabu- 
lous ; or  if  not, how  it  is  to-be  reconciled  with  the  {acred  Chronology, 
belongs  more  properly  to  the  Difquifition  of  the  Divines. 
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DE  SESTER.TIO  DifTertatiuncula  ex  Opufculis 
Pofthumis  Viri  Celeberrimi  D.  D.  ifaaci  (Barrow 
nuper  editis  decerpta. 

GAJfendus  pecuniam  Gallicam  confert  cum  muktplis  fefter- 
tii  nummi : Supponit  autem  denar  him,  Seftertii  quadru- 
pluin , fub  primorum  Casfarum  temporihus  oBavam  uncia.  par- 
tem  aquajfe  pondere : quam  hypothefin  aliquatenus  redarguit 
nofler  Gravius  : (De  Den.  pag.  96,  6c  1 1 5.)  probat  enim  fub 
illis , qui  Vefpafiano  priores  imperarunt  Cafaribus,  varium  & 
inconftans  denarii  pondus  extitiffe  majus  fcilicet  & minus  al- 
ternatum,fapius  tamen  decrefcendo,ita  ut  ab  Augufto  adVefpaft- 
anum  decreverit  a feptima  parte  unci  a ad  partem  obi  a vain  j in 
quo  ferine  ftalu  perftitit  a Vefpafiano  ad  Alexandrum  Severum, 
Unde  confequi  videtur  ad  leBionem  veterum  authorum  magis 
conducere , ut  moderni  nummi  cum  Confulari  denario  ( recentiore 
nimirum ) comparentur , turn  quoniam  is  ftati  certique  ponderis 
fuit  ( unci  a feptimam  partem  adaquans)  turn  quia  tempus , quo 
in  ufu  fuit0  pierofque  comprehends  poetas  & hiftoricos  nobili - 
ores , turn  quia  verifimilius  ef  pracipuos  authores  ad  lounc  potius 
refpexiffe , quam  ad  C afar  him  ilium  mutabilem  <&  nulio  certo 
pondere  definitum.  Pag.  119. 

Denar  him  vero  Confularem  nofler  Gravius  (Pag.  &l,  94,  dCc.j 
ex  appenfis  multis  denariis , ex  eorundem  cum  aliis  aureis  argen- 
teifque  nummi s ( Romanis , Hebrais , Greets,  Perfcis , &c.) 
collatione , & ex  Vefpafianei  congii  menfura  deducit  cum  LXII 
grants  Anglicis  aquip  on  derate.  (Pag.  8 1.)  Unde  cum  denarius 
nofier  0B0  grana  pendat , Confularis  ifte  denarius  valebit  feptem 
denarios  noftros  cum  tribus  quartis . At  denarius  Cafareus 
£ uncia  pondus  habeas,  pendet  54  ~ grana,  valebitque  denarios 

Ereerwoodus  autem  denarhnn  Confularem  (r  unci  a penden - 
tem)  aflimat  denariis  nojlris  8 j *,  & Cafareum  (4  unica)  dena- 
riis 7 tv  qua  magna  eft  a Gravio  diferepantia.  Sed  is  non  vi- 
detur Romana  pondera  cum  nojlris  accurate  contuhfj'e. 

In 
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In  eo  quoque  graviter  err  are  videtur  idem  Breerwoodus , quod 
Cafareum  denarium  Attica  drachma  putat  aqualem  : cum  huic 
pot  ins  aquetur  denarius  Cofifularis } imo  quum  exquifitius  rein 
penfitando  Attica  drachma  etiam  Confularem  denarium  (tanto 
majorem  Cafareo')  5 grants  Anglicis  exfuperet , ut  luculente  pro- 
bat Gravius • Pag.  72. 

Confultius  itaque  vifum  eft  a Gravio  adfertis  proportionibus 
adharere  , Et  cum  Confulari  nummo  pecunias  noftras  conferre . 
jQuibus  ex  fuppofttis  adjunSa  tabella  computatur . 
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De  Numero  Radicum  in  jEquationibus  Solidis  ao 
Biquadratic^,  five  tertine  ac  quarts  poteftatis, 
earumq$  limitibus,  tradlatulus  Authore  E.  Halley. 

CU M in  trapfatulo,  quern  nuper  publici  juris  feci  in  actis 
hifce  Philofophicis , Num.  188  ^ Methodum  aperuiffem , 
qua  Problemata  folida  utcunq j affect  a minimo  negotio , unica  da- 
ta Parabola  & Circulo , fimplicijfme  confirm  poffnt , Jub  finem 
mibi  fefe  obtulit  contemplatio  jucunda  fatis , netnpe  ex  his  Con - 
ftruciionibus  Numerum  radicum  in  quavis  JEquatione , earumq i 
Limites  ac  figna  facile  confequi  ac  determinari : quo  circa fideiu 
dedi  me  brevi  de  hac  materia  dijfertatiunculam  aliquam  fcriptu- 
rum , z«  qua  fi  non  Principibus , faltem  fecund#  claffis  Geometric , 
aw*  ingratum  nec  inutile  prafiiturum  omnino  perfuafum 
habuu 

Propius  vero  infpicienti  7?iihi  compertum  eft,  me  impruden - 
tem  inter  ardua  Geometric  a illapfum , ac  jam  iis  tract  an  dis  de - 
fignatum , quibus  olim  laboravere  Viri  illufres  Harriottus  ;w- 
ftras,  ac  Carteuusj  z«  quibus  pari  fato  utriq , P aralogifrnum , 
(for fan  in  eorum  fcriptis  Geometricis  uni  cum  ft  diverfo  tamen 
modo , admifere  ^ uti  pojlhac  probabitur : fed  Quandoq^  bonus 
dormitat.  propter  agnita  rei  turn  difftcultate  turn  pr#- 

flantia,  totis  viribus  incumbere  Jlatui , promiffs  exequendis 
hnpar  crederer,  ac  ne  Geometric  pars  tam  eximia,  tamq } parum 
culta  diutius  tenebris  involuta  lateret  j fed  ope  nofir  a lucide 
his  paucis  expofita  daretur. 

Imprimis  vero  Lett  or  em  monitum  velim , quod  dum  his  Jegen- 
dis  operam  dat.  oportet  predict  am  differtationem  Num.  188. 
edit  am,  ad.  manuin  habere , ac  ConftruCtiones  ibidem  tr  adit  as  pro- 
be c alter e ^ quia  qua  fequuntur  ab  illis  maxima  ex  parte  pendent , 
quas  tamen  hie  repet  ere  vix  integrum  efet* 
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Ex  Carteiio  & ex  ibi  diBis  confiat 5 tarn  in  Cubicis  quam  in 
Biquadraticis  squationibus , radices  exponi  poffe  demittendo  per- 
pendicula  in  Axem,  datamve  diameirum  Parabola  dats,  at  in- 
terjeblionibus  Cur  vs  illius  cum  Circulo . Cumq , Circulus  Para- 
- bedlam  fecans , vel  in  quatuor  re l duobus  puntiis  earn  interfecare 
neceffe  eft , confiat  in  Biquadraticis  vel  duas  vel  quatuor  radices 
veras,  Ajfirmativas  vel  Negativas , femper  haberi , uti  etiam 
ft  forte  Cir  cuius  id amt  angat,  quo  in  cafu  squalitas  duarum  ra- 
dicum  ejufdem  figni  concluditur . In  Cubicis  autem,  quoniam  u- 
na  ex  inter feBionibus ' ad  ConftrucHonern  requiritur,  nonnifi  una 
vel  tres  reliqus  radices  defgnant  imam  vel  tres  • uti  in  Cafu 
■■  contaBus , unde  confat  duas  squales  reperiri  Radicis , Problemaq , 

■ unde  refultat  squatio  r ever  a planum  ejfe . 

Cubic x itaq } omnes  quomodocunq } affeBs  una  vel  triplici  ra- 

■ dice  explicabiles  funt,  utiq } femper  poffibiles,  nempe  fi  radices 
Negativas  pro  veris  admiferis  : fic  Biquadratics,  quay  urn  ter- 
minus ultimus  r — affeBa  ejl,  duabus  vel  quatuor . y4/?  fi 
habeatur  + r in  squatione,  eaq\  tanta  fit,  ut  GDq — a r, 
(vide  fig.  pag,  341. ) minor  fit  quam  ut  Cir  cuius,  eo  Radio  ac 
■< centra  G defcriptus , Parabolam  contingere  in  aliquo  punBo 
poffit,  squatio  data  omnino  impojjibilis  -eft,  nec  ulla  Radice  Ne- 
gativa  vel  Affirmativa  explicabilis : Bed  de  his  plura  in  fe- 
*quentibus . 

Quoniam  vero  tanta  intercede  differentia  inter  cafus  Cubic  a- 
rum  & Biquadratic  arum,  ut  fimul  comprehendi  neaueant  \ pri- 
mum  Cubicas  deinde  alteras  traBabimus . Cubic <2  vero  infini - 
tis  Circuits  in  data  Parabola  confiruuntur.  Biquadratics  autem 
■miicfl  tantum  (faltem  his  methodis)  : id  adeo  quia  ponendo  z — e 
five  indeterminata  aliqua,  squalem  nihilo , squatio  Cubica  re - 

■ ducitur  ad  Biquadratic  am  eafdem  radices  cum  Cubica  habentem , 
atqiy  znfuper  aliam  ip  ft  e squalem j unde  fit  ut  tot  Circulis  di- 
ver fis  confirm  poffit  Cubica,  quot  im  agin  ah  veils  quantitates  e9 
id  ejl  hifinitis . Inter  has  vero  ConfiruBiones  iUa,  quam  dedi 
(pag.  342.)  longe  facillima  eft.  Huic  tamen  non  multum  cedit 
alia,  <qus  ad  entitle  at  ionem  Numeri  Radicum,  earumq\  limi- 
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turn  magis  ammmodata  videtur , quaq^  ortum  trahit  ex  abla« 
tione  fecimdi  termini,  ponendo  mode  vulganx=iz  -j-  vel — tertia 
parte  Coefficientis  termini  fecundi.  Hac  autem  eft.  Data 
Parabola  A B Y (Fig.  \.)  ejufq j Venice  A,  axe  A E <&  La- 
tere re  Bo  a,  reducatur  aquatio  ad  for  mam  confuetam , viz.  z5. 
b z\  a p z.  aaq.=  o.  Delude  ad  diftantiam  jb  ducatur 
Axi  parallela  B K,  dextrorfum  quidem  ft  fuerit  -f~  b,  aliter  ft - 
niftrorfum , Parabola,  occ  wrens  in  B j ac  line  a.  fuppo fit  a A B eri- 
gatur  perpendicularis  utrinque  interminata  DP,  axi  occurrem  in 
pun  Vo  G.  De  B in  Axem  demine  perpendiculum  B C,  Oj  ip- 
fi  A G fiat  G E femper  aqualis , ac  verfius  inferior  a ponatur . 
Ab  PL  fiat  EH  — ^p,  furfum  quidem , Ji  in  aquatione  fuerit 
+ P>  dear fiinn  vero  fi — p,  ac  e pun  bio  H (vel  ex  E fi  de  fuerit 
quantitas  pj)  e ducatur  perpendiculum  H CL  interminat  a DP  oc- 
currens  in  fmnVo  O.  Denique  in  line  a H CL  interminat  a , fiat 
O R — i q,  ah  O dextrorfum  fi  fuerit  — q,  finifirofum  fi  ~j~  q, 
collocanda  : ac  Cir cuius  centro  R,  radio  R A defcriptus , tot 
pun  Vis  fecabit  Parabolam , quot  aquatio  propoftta  veras  habet 
radices  j eaq\  erunt  perpendicula  Z Y a pun  Vis  interfeVionum 
Y in  axi  parallelam  B K demijfa  ^ quorum  qua  ad  dextram  line  a 
B K Affirmative  font,  ad  fmiftram  Negative. 

Uujus  ConflruVionis  commoditas  in  eo  confiftit , quod  circulo 
per  Verticem  t ran  fie  unit  peragitur , per  hide  ac  fi  defuijfet  fecun- 
dus  Terminus , ideoq\  ad  liadicum  Numerum  determinandum 
fufficit  Loci  five  Line  a Curva  proprietates  perfpeVas  habere , 
qua  fpatia  dif criminal,  ubi  ft  ponatur  centrum  Circuit  qui  per 
Parabola  Verticem  tranfeat , circumferentia  ejus  vel  uno  vel  tri- 
bus  aliis  pun  Vis  earn  fecabit  ^ hoc  eft  Linea  curva , inquam  in - 
cidunt  centra  omnium  Circulorum  per  verticem  tr an feuntium  ac 
deinde  Parabolam  tan  gentium,  naturam  definire. 

Locus  autem  ille  eft  Parabolois , quam  cum  Cl.  Waiiifio  fe- 
micubicalem  appellare  licet , five  in  qua  Cubi  appiicatonnn  ad 
Axem  funt  inter  fie  ut  Quadrat  a portionum  Axis . Cujus  Latus 
teVum  eft  fi  Lateris  re  Vi  data  Parabola , Vertex  vero  punVuin 
V (Fig.  I.)  exiftente  A V dimidium  lateris  re  Vi  ejufidem 
Parabola . Hoc  eft,  fi  ponatur  Unitas  pro  latere  reVo  data  Para - 
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helm,  ~ cuhi  ordinatim  applicata  aquabuntur  quadrato  partis  di- 
ametric five  cubus  ex  | V H quadrato  ex  H R,  fit  ficil.  R fit 
centrum  circuit  qui  per  verticem  Parabola  tranfieat  eamq • deinde 
contingat  j Hac  efit  Curva  ilia  quam  primus  mortalium  Nelius 
Nofiras  recta  data  aqualem  demonfiravit,  eaq occafione  apud 
Principes  Geometras  dudum  Celebris  • ejufiq^  proprietates  CL 
Wallifius  fiub  finem  Libri  de  Cifi'oide,  & Hugenius  prop,  8 & c? 
de  linearum  Curvarum  evolutione,  aliiq } acri  ingenio  difiquiji- 
vere , Quorum  ficripta  confiulat  Le&or.  Hac  Curva  utrinq ■ ab 
Axe  Parabola  deficripta,  viz.  V N L,  V P X,  fipatium  complecH - 
tur , in  quo  fit  ponatur  centrum  Circuli , qui  per  verticem  A 
tranfieat , inter fiecabit  ille  Parabolarn  in  tribus  aliis  puntlis^  Spa- 
tia  vero  ab  Axe  remotiora  centra  prabent  circuits  non  nifii  uno 
prater  verticem  punfdo  Parabolarn  fiecantibus , 

His  probe  intelleciis  jam  ad  determinandum  Radicum  nume- 
rum  accingimur  : Ac  primurn  deficiat  fiecundus  terminus  ^ fitque 
Latus  re  Hum  i,  vel  AV  = ;-  In  confilruciione  V H eft  ■ p5 
PI  R vero  q } curnq,  fi  fiuerit  + p,  ab  V verfius  fuperiora 
ponendo  fit  \ p,  centrum  circuli  extra  fipatium  LVX  fiemper  con- 
fiituitur } ideoq j una  tantum  radice  explicabilis  eft , affirmativa 
fit  — q,  negativa  fi  fi-  q:  qua  quidem  radices  Cardan!  Regulis 
invejligantur.  Si  vero  fiuerit  — p,  V PI  — { p infierne  poni- 
tur,  ac  fieri  potefii  ut  H R cadat  inter  Axem  & Cur v am  V X 
vel  V L,  Ji  ficilicet  Cubus  ex  l V H,  five  ex  \ p,  major  fit  quam 
quadratum  ex  \ q,  five  f7  p p p major  quam  \ q q,  quo  in  cafiu 
tres  dantur  radices , dux  Negativa,  fi  fiuerit  — q,  ac  una  Ajfir- 
raativa  earwn  fiumma  aqualis  ^ vel  fi  fi-  q,  dua  Affirrnativa 
unaq\  Negativa.  Quod  fi  ~ p p p.  minor  fit  quam  j q q, 
'im a tantum  reperitur  Radix,  Affirmativa  Ji — q,  negativa  fi 
fi-  q.  Atq-j  hac  pafijim  docentur  ab  Us  qui  hanc  Geometria par- 
tem traHarunt . 

Jam  adfiint  omnes  termini,  ac  primurn  proponatur , Exe?npli 
caufa,  aquatio  hac  z’  — zb  fi-z p — q=o  jeui  etiam  Figuraml. 
adapt avimus.  In  hujus  confilruciione  B C = ^b,  V C — ; A C 
= rsbb,  VE.bb,  V H ibbl-  ’p,  GH  ibb— Ip  vel  j p— 3bb, 
hint  H 0 = ^b5—  ^bp  vel  Ibp  — ~b\  atq-j  H R five  diftan- 
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tia  Centri  circuit  R ab  Axe,  eft  femper  differentia  inter  *b  p 
& ^b5  ~\~  *qj  qua  ft  aquantur , centrum  cadit  in  Axe  • ft,  >b  p 
major  fit  quarn  r?b3  -fYq  ad  ftnijlr am  Axis , fin  minor  ad  dex- 
Iram.  Si  itaq  j Cw£#  iVH,  (iw  eft  ex  ib  b- — ~ p quarn 
nomine  mus  d)  hat  us  qua  dr  at  nm  five  \/  d d d,  majus  fit  quam 
H R,  five  differentia  inter  ~7b;  + -XI  & « b p j reperitur  cen- 
trum R intra  fpatium  N P V,  P araboloi dibus  V P X,  V N L 
ac  retta  mterminata  D N P circumfcripium  : ac  proinde  cir cu- 
ius Parabolam  fecabit  in  tribus  p unci  is  Y,  Y,  Y,  ad  dextram  li- 
ne a B lifitis,  atq\  adeo  aquatio  tres  habei  radices  Affirrnati- 
vas.  Centro  vero  extra  hoc  fpatium  N V P conftituto , non  nz - 
Ji  una  radice  Affirmativa  exflic ari  potefl.  Hie  obiter  notan - 
dum  reel  am  D P P araboloidem  Y P X tangere  in  punBo  P,  ex- 
iftente  EP  ftb' \ alteram  vero  VNL  fee  are  in  punBo  N, 
it  a ut  demiff o in  axem  Perpendiculo  N F,  V F fit  pars  quart  a 
ipfius  E V five  fib  b,  N F vero  ~b?.  V W autem , qua  e 
punBo  V axi  perpendiculariter  ereBa  line  a D P occurrit  in 
W,  aqualis  efi  ftb  b b five  -'E  P. 

Hinc  tuto  concluditur  ji  in  aquations  vel  p major  fit  quam 
ib  b,  vel  q major  quam  ^~b3,  non  nifi  unam  eamq • affirmati- 
\ vam  radicem  reperiri  ^ FaUit  itaq j Regula  Cartefii  (Edit, 

I Amft.  2659  Pag-  7°)  ubi  tot  veras  dart  radices  quot  funt  in 
aquatione  mutationes  fignorum  & • — - pronunciat , fruftra  e- 

, tiam  in  Comment ariis  fiuis  Sphalma  hoc  excufante  Schootenio  5 
1 Fingi  enim  pojjimt  infinite  plures  aquationes  pr ace dentis  formu- 
la tres  fignorum  mutationes  habentis , qua  unam  tantum  quam 
qua  tres  babe  ant  radices.  Propofitio  etiam  quinta  SeBionis 
quinta  Artis  Analytic#  Harriott!  Nofiri,  uti  Prob.  18  Hume - 
! rofaPoteft.  Refol.  Vietx,  vix  fatis  firma  eft,  cum  ex  limitati - 
onibus  quas ibi  p 'fine  runt,  toti  par allelogr ammo  PI  V W id  con- 
vent at , quod  folz  f patio  N V r jam  competere  probavimus , hoc 
j eft  ut  centrum  prabeat  circulo  tribus  aliis  punBis  prater  ver- 
\ ticem  Parabolam  fee  ante, 

Quantitas  autem  q,  five  terminus  nit.,  datis  b & p,  ea  lege 
ut  p minor  fit  quam  ~bh,  accurate  limit  atur  ex  pr  ace  dent  e aqua - 
tione  y d d d = ~B5  ~f-  jq  c/)jb  p ^ cum  fcih  Cir  cuius  Parabo - 
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lam  contingat « Itaq^  Iq  minor  effe  debet  quam  l b p — ^b!  -j- 
y' d d d j at  fi  p major  fuerit  quam  lb  b,  majorem  etiam  effe  o- 
portet  k q quam  lb  p*— -—b’  — - ■%/  d3  ne  cadat  centrum  in  jpati- 
olo  N V W : Atq^  his  conditionibus  xquatio  femper  triplici 
radice  explicabilis  erit , aliter  non  nifi  una,  Semper  vero , five 
tres  jive  una , Affirmatives  funt,  ob  pojitionem  centri  R ad  dex- 
tram  line  a D P. 

Jtq-j  hie  efit  cafius  maxime  difficilis , it  a ut  quicunq ^ prxmiffa 
bene  calleat  fequentia  facili  negotio  intelliget . Detur  jam  x- 

quatio  z3  — b z1  -f-  p z -f-  q = o.  Hie  ut  tres  habeantur  ra- 
dices, oportet  centrum  circuit  alicubi  intra  fpatium  P N A, 
reSis  PN,  FA  & curva  Paraboloids  N A definition , reperi- 
ri  5 quapropter  cum  E F Jit  = kb  b*  p minor  effe  debet  quam  Ibb^ 
jam  ad  determinationem  quantitatis  q,  exiftente  d = |bb  — Ip 
ut  ante  a 3 ■%/  ddd-f-^bbb' — lb  p femper  major  effe  debet 
quam  I q,  ut  coiijlituatur  centrum  circuit  in  fpatio  prxdiBo 
PN  A:  quod  cum  fit  xquatio  tails  duas  habet  radices  Affirma - 
tivas  ac  unam  negativam . Si  vero  p major  eft  quam  rb  b,  uel  tq 
major  quam  d d d 4“r7bbb  — lb  p,  non  nifi  una  eaq^  ne- 
gativa  radice  explicabilis  eft, 

Proponatur  jam  xquatio  z5  — b z’  • — p z — q = o.  Jit  hxc 
xquatio  tres  habeat  Radices , oportet  centrum  circuit  alicubi  inve- 
niri  in  fpatio  indefinite^  inter  re  Bam  D P D & curvam  Para - 
boloidis  PX,  hie  quantitas  p non  eff  obnoxia.  limit atiombus^ 
sq  vero  femper  minor  effe  debet  quam  ddd — /7bbb — kb^,pofi- 

to  d = f bb  -f-  Ip : Hoc  paBo  dux  dantur  Radices  NegativXj 
ac  una  Affirm  at  iv  a , aliter  vero  fi  *q  major  fit  quam  ff  ddd — - 
fi  b b b — ib  p,  unica  tantum  Affirmativa  exponi  poteft . 
Quarto  loco  Jit  xquatio  z3  — >b  zJ  - — p z --j-  q = o,  qux  duas 
Ajjirmativas  habet  Radices  ac  unam  Negativam  fi  centrum  cir- 
cuit reperiatur  in  fpatio  indefinito  inter  reBas  P A,  P D ac  cur- 
vam Paraboloidis  A L , hoc  ejj  ( pofito  d = ?bb  Ip,)  fi  Iq 
minor  Jit  quam  sf  ddd  -j-  ~ b b b -j-  -lb  p • Ji  vero  lq  major 
hac  quantitate  fuerit , una  tantum  Negativa  ineft  radix . 

Quatuor  autem  xquationes  reliquxjin  quibus  h abetur -|- b, q uo- 
ad  limit ationem  Numeri  Radicum  non  differunt  aprxdiBisfffifi J- 
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num  termini  ultimi  mutetur,  fiervato  figno  termini  tertii * qu.t 
vero  Affirmative  erant  radices  in  illis  hie  fiunt  Negative , <&> 
vice  verfia,  Sic  in  equatione  z3  < — bzz  -j-  pz2  — q —oa  Una  vel 
tres  erant  Affirmative  Radices  j in  hac  vero  zi  -j~  bzJ  -j-  pz 
-j-  q=Q  vel  una  uel  tres  Negative  flinty  fuh  iifdem  conditioni- 
hus  5 nulla  vero  omni-no  Affirmativa,  Sic  in  z3-(-bzI-j-pz — q— o, 
due  funt  Negative  & una  Affirmativa , ft  p minor  fit  quam 
fb  b,  ac  =q  minor  quam  d3  4-  ~ b3— | bp,  quemadmodum  in 
z3  — bz1  ~j~  p z -j-  q = o due  erant  Affirmative  & una  Ne- 
gativa j excedentibus  autem  leges  prefeript as  p vel  q,  una  tan - 
turn  hie  ejl  radix  Affirmativa,  que  ibi  Negativa  erat,  Pari  mo- 
do  in  z3  -j-bz1  — pz-j-q  = o vel  due  funt  Affirm . ac  una 
Neg , vel  una  Negativa  tantum , Deniq j iifdem  de  caufis  in  £- 
quatione  z3  -j-  b z1  — pz*— q dude  funt  Negativa?  & una 
Affirm,  vel  una  Affirm,  tantum , quibus  in  equatione  z3* — bz2 
— pz-j-q  dure  erant  Affirm,  <&  una  Negativa,  vel  una  Negativa 
tantum , nempe  front  iq  major  vel  minor  fuerit  quam  d3  -j- 
f7  b + P* 

Si  defuerit  terminus  tertins , five  p z,  centrum  R fiemper  ca~ 
dit  in  line  a I P E A,  quo  circa  fi  fuerit  z3  • — bz1,  if.  — q 
vel  z3  -f-  b z\  if.  -f~  q,  wm  tantum  effie  poteft  radix , j?—  b 
Affirmativa , ^ -f*  b Negativa . fi  fuerit  z3  — b z1.  -j»q 

W z3  -f-  bz'.  if. — q,  du£  poffiunt  efie  Affir mativre  ac  una  Ne- 
gativa in  priore , vel  una  Affirm.  & dure  Neg.  in  pofteriori , ca- 
■dente  centra  in  linea  P A P ac  A,  ejl  fi  iq  minor  fit 
quam  ~ b;  fin  major  fuerit,  una  tantum  Negativa  in  priore, 
vel  una  Affirm , pofieriore  dari  poteft, 

HaBetius  numerum  radicum  in  Cubicis  aquation i b us  p leni us 
affiecuti  fiunms,  re  flat  ut  nonmdla  adjiciam  de  quantitate  radi- 
cwn.  Hie  primuin  notandwn  quod  omnis  sequatio  tres  habeas 
radices  ope  Tabula  Sinuum,  Trife&ione  ficilicet  anguli,  fiatis  ex- 
pedite refolvi  fofijit , ponendo  ficih  “ibb — p vel  ffi  4 d,  fit  fue- 
rit -f-  p . in  a quatione , vel  ffi  tbb  -|-  :*p5  fi  — p,  pro  Radio 
Circuli  •,  Angulum  vero  trifiecandum  qui  Sinum  habeat  in  Ta- 
bula Sinuum 2»  ft  * 
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tenia  partis  ejus , ut  & Sinus  tenia  partis  compl.  ad  Semicircu - 
hm0  eorumq , firming , ex  Tabula  Sinuum  aabuntur.  Hi  vero 
Sinus  in  Radium  ft  lb  b — j—  p ducendi  funt7  & hahebuntur 
quantitates  ( y <5C  y eL  y 5c,  £»  quartern  & 4b  vel fumma 
vel  differentia , pront  c a fits  poftulat7  veras  radices  JEquatio- 
■ii is  exhibebunt • Hac  omnia  ex  inventis  Cartefii  derivantur  : 
Ut  vero  cafus  ornnes  quantum  fieri  poffit  breviter  complect di\  di- 
coquod centro  R,  in  prim  a xquationum formula cadente  in  f pa- 
tio V G P,  felti ones  dux  5,  Y,  cadunt  inter  A & B,  ac  pro- 
hide  utra.q , ex  minoribus  radkibus  minor  efi  quam  , b,  tertia 
autem  & major  femper  fuperat  ib,  fuperatur  verb  a b.  Quod  ft 
cadat  in  f patio  G N V,  dux  major es  funt  quam  Ib,  minor es 
vero  quam  fb,  tertia  vero  eft  b — duabus  alter  is , ac  proinde 
minor  quam  fb : fed  adhibit  a limit  atione  quantitatis  p,  arBio- 
ribus  terminis  radicis  includuntur * Maxima ; enirn  radix  mi- 
nor eft  quam  ft  lb  b- — Yp  + lb,  major  vero  quam  yYbb p 

+ *b  j 4b  b minor  ejl  quam  p,  limes  ille  fit  y/  fbb— vp 

'+fb.  Radix  media  femper  minor  eft  quam  ft  t b b -^ — p -j-lb* 
major  vero  quam  fb  — ft  fbb  — ip  ^ hunc  vero  limit em  nun - 
quam  excedit  radix  minima , c««  quantitate  q evanefcit. 

In  fecunda  formula  prxfcriptis  le gibus  dux  funt,  affirmative  ac 
tma  negativa^  ac  cadente  centro  in  fpatio  GPE  altera  ex  affirma- 
iivis  major  eft.  altera  minor  quam  lb,  major  vero  non  excedit  b, 
Negativa  autem  major  non  effe  poteft  quam  ft  fbb< — fb,  eft 
autem  differentia  ipftus  b & f 11  minx  Affirm  at  iv  arum*  Centro 
autem  in  fpatio  ENG  A pofttoy  utraq , Affirm  ativ  a major  eft 
quam  fb,  minor  vero  quam  ft  ibb  -j~  fb,  Negativa  vero  fem- 
per minor  efi  quam  fb,  Limites  autem  pr, oprior.es  ex  data  p eva- 
duntj  radicis  quidem  maxima  Affirmative  ft  fbb; — p -j-  fb, 
qua  femper  minor  efi  ut  & major  quam  ft  fb  fa  — ip  -f-  15- 
hoc  tamen  limite  minor  eft  altera  Affirmative i,  qute  cum  quanti- 
tate q minuitur.  Negativa  vero  femper  minor  eft  quam 
ftfbb  — fp  — ib,  ac  deficiente  quantitate  q evanefcit, 

‘ In  tertia  formula  dure  Ne gat, funt  ac  una  Affirmativa ; in  hacy 

ut  & 
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at  & in  quart  a , Radices  non  limitantur  a quantitate  b.  Affir- 
mativa  vero  femper  minor  eft  quam  y 3b  b -J~  fp  4 -)b,  ma- 
jor tarnen  quam  y p + ?b  b + lb : maxima  vero  ex  Nega„ 
tivis  femper  major  eft  quam  \/  fb  b -f-  ■ p — - b5  minor  vero 
quam  y p -f-  4b  b — fb.  Minor  autem  ex  Negativis  femper 
minuitur  cum  minuta  quantitate  q. 

In  quart  a formula,  cadente  Centro  intr a fpatium  L APD* 
fi  du£  fint  Affirmatives  ac  una  Negativa , maxima  ex  Ajfirma- 
tivis  major  ejfe  nequit  quam  y p — -Jb  b — J—  fb,  nee  minor  quam 
y fb  b 4-  fp  -f  fb  j minor  vero  radix  ab  hoc  limite  minuitur , 
minuta  quantitate  q.  Negativa  autem  minor  eft  quam 
y 5b  b 4*  f P — fb  j major  vero  quam  y p -j~  ib  b — fb. 

Notandum  vero  hie  radices  Negativas  ubiq , figno  Affirmati - 
vo  notari , quia  ha  funt  radices  Affirmatives  quatuor  aquationum 
ill  arum,  in  quibus  habitur  4 b,  ac  q figno  contrario  not  atm  ^ ut 
fupra  monui . Horum  omnium  demonjlratio  ex  eo  confequitur , 
quod  uhicunq\  centrum  circuit  R incidit  in  Lineas  Curvas 
V P X vel  V A L,  circumferentia  ejus  Parabolam  tangit  in 
pnnBo , cujus  dijlantia  ab  axe  eft  y fV  H,  eamq , fecat  ex  al- 
tera Axis  parte , ad  difantiam  2 y |V  H , cum  vero  centrum 
cadit  in  line  am  D P D,  altera  ex  radicibus  fit  =o}  ac  proinde 
Cubica  reducitur  ad  Quadratic  am.  Jive  ad  z* — bz  4 P=°  cu- 
jus radices  limites  defignant  ubi  evanefeit  quantitas  q : ac  quo- 
minor  eft  q,  eo  propius  ad  has  limites  accedunt  radices.  Qua- 
dratic a eft  etiam  cum  centrum  cadit  in  Axe  -5  hoc  efi , cum  #q— 
fb  p — ~ b3  in  prima  formula  ^ vel  fq •=  ~ b b b ■ — |b  p 
in  fecunda  " in  tertia  impoffibile  eft  j at  in  quart  a cum  jq  =■ 
4b  b b 4 | b p j quo  in  cafu  minor  ex  Radicibus  Affirmati - 

vis  efi  fb,  major  y jb  b 4-  p 4 fb j Negativa  vero  y fb  byp 
«— -fb.  In  prima , Radices  funt  fb  fb4  y fbb  — p.  In 
fecunda  vero  formula , . f b <&  y fb  b - — p 4 *b  funt  Affirmati- 
ve : Negativa  autem  y f b b — - p — fb» 

Atq^  hec  in  Cubicis  fujficere  pojfe  videntur  \ oh  eximium  ve- 
to TJfum  Method h qua  ope  Tabula  Sinuum  radices  harum  equati- 

E e e ” ’*  onum 
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mum  inveniuntur^  placuit  unum  vel  alterum  exemplum  adjun - 
gere7  ut  praxis  illms  compendium  inde  innote  feat . Proponatur 
Aitquatio  z z z ■■ — 39  2 z “h  479  z — 1881  = qu&runtur 
radices  z.  ibb  • .^p  = y 9 t =^=  y d,  cujus  dupluzn  y Qjt- 

radius  eft  Circuit  • — ^ .ff — , 2197  ~f"  94°?~ 

J 7 y d d d ~ ~ ~ * 


3113^ 


2 A 

Lfive  finus  Tabularis  Anguli, , £0^  <?/?, 

facia  divifione  ope  Logarithmorum , Lqg.  9.9251560,  refpozw 
det,  Angulus  57gr«  19m.  1 is.  ?.  Hujus  tertia pars  I9g,  6m.  24s. 
complement i 40g.  53m.  36s.  dant  Log . 9.514983. 

9.816011,  in  Rad.  y 3 ylTproducunt  Y 8C,&Y5c 

Log . 0.301030  = 2 d*  0.601059  = 4,  tern*  Y 8c 

aqualis  eft  eorum  fumma  five  6.  Ideoq ; radices  fiunt  13 4=9. 

1 3 — 2 = 11  134-6=19,  ex  quibus  fingulis  conflatur  pradiBa 

equatio.  XJbi  fiotandwn  duas  minores  radices  non  excedere 
#b  vel  13,  quia  centrum  R in  conftruHione  cadit  ad  dextram 
Axis  j id  eft  ib  p minor  eft  quam  ft  b?  + iq. 

Exemplum  alterum  fit  x3  15 x1- 229X 52s;  =0. 

& quarantur  radices,  y -0  b -f-  fp  = yioif  = yd,  & Ra. 

dim  Circuit  y/  4055.  5^1±i^P_+ •q_I^5  + S72f  + 2621 
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960 


V d d d 
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— ioif-y  Tabulari  Arcus , cujus  Log.  9*9736426, 

& Arcus  ipfe  70gr.  14m.  22s.  hujus  pars  tertia  eft  23gr.  24m. 
47fS-  & complement i 36.  35.  i2f • quorum  Sums  Log. 
funt  9-599 183  & 9.775275,  quibus  addito  Log.  y 4057  fiunc 
Log.  0.903089=8  Log.  1.079181  = 12,  d*  eorum  fumma 

— 20.  Hinc  concluditur  20  -j-  |b  vel  25  xquari  radici  A fir- 

•mat iv a , d''  8 1 2 — vb  five  3^7  Negativis.  Quod  fit  st- 

quatio  fuijfet  x3  + 1 5x* — 2 2 9X+ 5 2 5 =0,3  efr  7 fuifient  Affir- 
mative j 2 5 Negativa.  Cater#  autem  Cubic  a unica 

tantum  Radice  explicabiles  juxta  Regulas  Cardani  refolven - 
ddi  funt , poftquam  demptus  fuerit  Jecundus  terminus  • w- 
/Z0  quo  paB 0 minori  calculo  hoc  negotium  peragi  poffit.  At  ft 
defideretur  radix  bee  in  Quantitatibus  b,  p,  q expreffia 3 dico 


earn 
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earn  effe  in  prirna  formula , fb  -f-  vel  — fumma  vel  differentia 
Radicum  Cubic  arum  ex  Q §qq  — 77^  p1  bJ  -f-  ~b3  q — f b p q-[- 

+ h P*  + r7  b5  + iq  — . *b  p : viz.  +,  fi  fi  b5  + f q major  jit 
quam  fb  p,  aider  — Summa  vero  quoties  ib  b major  eft  quant 
p j fin  minor  fuerit  fb  b,  differentia . Inq^  ceteris  formula 
radix  femper  conflatur  ex  iifdem  dementis ^ variatis  tamen  fig - 
nis  -J-  & — , ut  facile  percipiet  qui  velit  experiri. 

Ope  vero  Tabula  Logarithmic a Sinuum  Verforum  Radices 
ha  fatis  prompte  inveniuntur  \ nempe  fi  Coefficientes  Numeri 
fint  Surdi  vel  fraSi,  ac  radices  Numeric  ineffabiles  ^ utplerUmq j 
fit.  Hac  autem  eft  Regula  : In  prirna  ac  fecunda  formula , fi 
lb  b minor  fit  quam  p j fit  fp  — fb  b = d,  & pofita  differen- 
tia inter  fb  p & fi  b5  ~f-  zq,  hoc  efl  H R,  in  prim  a 3 ac  inter 
ib  p + |q  rr  b5,  in  fecunda , ^0  Radio  ^ inveniatur  angu - 
lus  cujus  Tangens  efl  d y/  d.  I) e hide  ut  Co-finus  hujus  anguli , 
W ejufdem  Sinum  verfum : it  a differentia  pro  Radio  habit  a,  ad 
quartum  j cujus  Latus  cubicum  trifecando  Logarithmum  habebi - 
tur:  ac  divifo  fp  — fb  b per  hoc  Latus  Cub.  e Quoto  fubdu- 
catur  Divifor:  Refiduum  erit  quantitas  Y 5c,  in  Fig.l.  Hujus 
Refidui  ac  fb  fumma , fi  centrum  cadit  ad  dextram  Axis , aider 
differentia  earundem , Radix  erit  quafita.  Quod ftibb  ma- 
jor fit  quam  p,  pofito  H R pro  Radio0  fit  d y d five  difiantia 
Raraboloidis  ab  Axe}  Sinus  Arcus  cujufidam  * Hujus  Sinus 
verfius  ducatur  in  Radium , five  f b p — ~b5  fi  fq,  trifedo 
produtli  Lo^arithmo,  habebitur  ejus  Latus  Cubicum , per  quod 
dividatur  fbb’ — 'fp.  dico  Quoti  ac  divifioris  fiummam  eadem 
Lege  additam  vel  ablatam  ex  ib,  Radicem  quxfitam  exhibere» 
Ac  par  efl  ratio  in  tertia  ac  quart  a formulis,  nifii  quod  fib  b b 
+ ib P + iq  p/ 0 Radio  afifiumenda  eft , ac  — b b — fp  tn 
V f b b -f  |p  five  dy  d pro  Sinu  : Sed  hac  prxcepta  exemplis 
fortaffe  melius  percipientur . 

Sit  aquatio  Cubic  a z z z — 1 7 z z + 54  z — 550,  ac  qua- 
r atur  Radix  z : Hie  fb  b major  efl  quam  p,  fed  q major  efl 
quam  Cubus  ex  ib,  ideoq j una  tantum  Affirmativa  Radice  ex- 
plicabilis  eft.  Jam  fifi  — fi  efl  d,  ac  'fif  Q '-fi  pro  Sinu 
habenda  efl , ad  Radium  fifi  + 175  — 153,  hoc  eft  fifi  1 

E e e 2 Arcus 
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Arcus  vero  competent  fit  I5gr.  3111.  49s.  Hu] us  Sinus  Verfi 
Log . 8.5362376.  additus  Log,  Radii  2.3095913,  dat.  0.8457- 
889.  cujus  tenia  pars  0.2819276.  efi  Log . JWiaV  Cubic* 
I.91394,  quo > divifiore  divifo  ~7  five  d,  fit  Quotus  7.37281  • 
divifioris  Jurnma , auBa  a adit  tone  :b,  fit  Radix  qua- 
fit  a,  nempe  14.9534,  <3Cc. 

Exact  is  Cub  ids  Biquadratic  as  jam  aggrediamur 5 Ha  fiem - 
/>«*  vel  null  am  0 vel  duasy  vel  quatuor  Radices  veras  habent , <7^- 
determinatio  partim  a Coefficientibus } partim  a figno  & 
magnitudine  numeri  abfioluti  dati , pendet ^ Ha-rum  omnium 
ConfiruBionem  generalem  (in  N°.  188.  Pag.  34 ij  j&ij- 
cinnam  prodidi , <7^7/2  LeBor  jam  vidifij'e  fiupponitur , Figuram 
tamen  eo  fipeBantem  (Fig.  IL)  transfierre  vifium  efi.  In  Con - 
flruBione  aquationis  z4  — - D z3  -j-  p z z ■ — >qz  -j-r  = o,  fit 
B D — -4b,  AB  = “b  b5  B K = five  dimidio  Later  is  reBi , 

KC=2  A B == (bb.  K E = ;b b — ip,  A E — 4-  — ~b b ip 

F E = Ab5  — 4b  p,  tfcEG  = -Ab1  — ?b  p 4,  iq ; 'quo  faBo 
Cir cuius  centra  G3  Radio  y'  G D2  — - r,  interfiecabit  P arabolam 
vel  nullo , duobus  aut  quatuor  punBis , perpendiculis  in  line - 

am  DH,  Radices  omnes  z exhibent , JJt  autem  quatuor  fint^ 
evident  efi  centrum  cir  cull  alicubi  confiitui  debere  intra  fipati- 
um , punBo  quovis  tria  perpendicula  in  Curvam  Para- 

bola demitti  pojjint  *,  atq  j fiimul  radium  minorem  ejfie  maxima  ex 
illis  perpendicularibus , majorem  vero  medio.  Quod  fit  centrum 
confitituatur  extra  hoc  fipatimn , «£  wz/2  «w/a:  perpendicularis 
in  P arabolam  demitti  pofifit, , qua  major  fit  radius  ^ vel  fi  minor  fit 
media  ex  tribus  perpend,  major  vero  quam  minima  ex  illis , ^z/*e 
tantum  poffunt  effie  radices  y nulla  vero  omnino  datur , quoties 

radius  1/  G D2  — r efi  minima  ex  tribus , vel  una  ilia t 
quoties  una  tantum  efi. 

Jam  quale  fpatium  hoc  fit , quibufiq j limitibus  dificernitut\ 
ac  quibus  conditionibus  radius  Circuit  minor  vel  major  fit  pro.- 
diBis  perpendicularibus , nobis  refiat  inquirendum  , a 
quo  paBo  perpendicularis  in  P arabolam  demitti  pojfit 
dum  efi. 

Sit  A 


• primum 
ofiendenr 
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Sit  A BC  Parabola,  A E Axis  ejus , A V (Fig.  111.)  femfa 
Lotus  re  Bum,  GpunBum  de  quo  demittenda  efl  perpendicular  is : 
Ducatur  A xi  perpend.  GE,  ac  bifieceiur'V  E in  F,  Ax  cretin 
perpend.  FH  ad  idem  Axis  Lotus,  fiat  F FI  = ;jGE^  dico 
quod  Circulus , Centro  FI,  radio  H A dificriptus , Parabolam  in - 
terfiecabit  in  punBis  tribus  vel  uno  Zj  ad  qua  duBa  recta  G Z 
Curva.  P arabolica  perpendiculariter  infijlunt. 

TJt  autem  tres  Jim  hujufimodi  interfieciiones,  oportet  cen- 
trum circuit  H it  a collocari , ut  fitintra  fipatium  Paraboloidibus 
(in  Fig.  1.)  inclufium  -,  hoc  eft  Ut  F FI  minus  quam  J/  ~ V F} 
jive  F H*  minus  quam  cubus  exp  UF:  atq-,  adeo  G EA^FI I 
minor  erit  quam  4 V ~7  V F3  Jive  4 Vr?  Vfi!,  hoc  efl  quadra- 
turn  ex  G E minor  erit  quam  ~ V E3.  Coincidunt  itaq hi  li- 
mites  cum  P araboloidibus  duabus  ejufidem  genens  cum  Us  quibus 
in  Cubicis  uji  fiumus , fed  quarum  Lotus  retiuni  duplo  minor  efil-, 
viz,  Lateris  reBi  Parabola,  hoc  eft  j ipfims  A V : ideoq\ 
ea  ipfia  ejt  linea  Curva  cujus  evolutione  generatur  Parabola,  Jic 
demonjlrante  Ffugenio  • quamq -,  feniper  contingit  linea  DF, 
(Fig.  11.)  qua  P or aboU  perpendiculariter  injijlit  in  punBo  D. 
PunBum  autem  P,  Jive  in  quo  contingit  re  Bin  D F Paraboloi- 
dem,  centrum  eft  Circuli , qui  radio  D P deficriptus  cum  Para- 
bola in  pun  Bo  D coincidit,  five  ejufidem  Curvitatis  efl  j ut  per 
fie  fiatis  confiat. 

Defcriptis  itaq-,  hujufimodi  P araboloidibus  V X P,  VN  A 
(Fig.  II.)  utrinq-,  ab  Axe-,  perfipicuwn  eft  quod,  niji  centrum 
Circuli  conjiituatnr  intra  hos  limit  es , non  pojjit  tile  pluribus 
quam  duobus  in  punBis  Parabolam  interfile  are  : unde  deterrni- 
nare  licet  quibus  fiub  conditionibus  Coefficientes  terminorum  in- 
termediorwn  coercentur , in  aquationibus  Biquadratic's , ut  habe- 
antur  quatuor  radices.  Ac  prima  fronts  cl  arum  eft  p majorem 
ejfe  non  pojfie  quam  lb  b ( ficil.  in  fiormulis  ubi  habetur  pj 

nec  q quam  (fib* l Generaliter  vero  -pb3  III  ip  b ~jZ  id 

eft  difitantia  centri  ab  Axe  EG,  minor' e (fie  debet  quam  EFI 
= 41/  AVE3,  hoc  eft  ( ob  V E = A b b ft-  -’pj  quam  {b  b 

+ IP  V A b b — vel  — p -,  Jignis  -f-  & — in  dubio  relief  is , ut 
fecundum  xquationis  cujufivis  naturam  variari  pojflnt , quern* 

F f f admodum 
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admodum  in  Cubicis  fuperius  oftenfium  eft-,  ac  noftem  doElis  te- 
dium injicere , ant  dijcentibus  fingula  particulatim  rimandi  vc~ 
luptatem  ac  exercitationem  pravipere. 

Termini  amem  uliimi  r limit atio  eadem  facilitate  invenui 
neqnit  *5  id  adeo , quia  Problema  Jit  Solidwn , in  Cur vam  Para- 
bola. demittere  perpendicularem , qnodq } non  fine  folutione  a- 
quationis  Cubica  refolvi  pojfit,  Itaq , prima  loco  deficiat  fee  un- 
due terminus , vel //  adfuerit,t.ollatur,  ut  aquatio  babe  at  fiormu- 
lam  z4.  p z1.  q z.  r.  = o.  Ac  fit  fuerit  > — r,  fiemper  duabus 
vel  quatuor  Radicibus  explicari poteft ut  autem  quatuor  fint,  o- 
portet  centrum  circuit  intra  Paraboloides  pr  a diet  as  conftitui> 
five  ut  fit — p,  ac  q q minus  quam  /?p5  five  cubo  ex  *p.  Deinde 
habeantur  radices  aquationis  hums  y%  #.  ^p  y.  .Iq  = oa 
quantitatibus  p & q iifidem  fignis  annexis  quibus  in  Biquadra - 
tica . autem  Radices  auxilio  Tabula  Sinuum  fiatis  expedite 
inveniuntur.  Inventis  autem  tribus  illis  y,  (qua  fiunt  ordi- 
natim  applicatx  ad  Axem  Parabola , de  plinths  ubi  incidunt  psr- 

pendicula  inCurvam  ejus.  fcil.  Z Y in  Fig.  III.J  p yy gy4 

ex  minore  y,  quantitatem  maximam  r deftgnabit,  fit  fuerit r * 

qua  ft  minor  fuerit  r,  aquatio  quatuor  habebit  radices,  a liter  du- 
as . Aft  ft  fuerit -f-r,  oportebit  earn  minorem  ejfe  quam  gy4 — pyy 
ex  media  y,  nam  ft  major  fit , non  nifi  duas  habere  poteft  radices , 
faltem  ft  minor  fit  r quam  g y4  — pyy  ex  maxima  y.  Hac 
vero  ft  major  fit , ra///^  omnino  radice  vera  explicabilis  eft  aqua- 
tio . Hi  vero  iidem  limit es  aliter  defignantur  ex  quantitate  q, 
fcil. -I qy  — y4  iw  primo  cafu , y4  — iqy  iw  fecundo,  ac  y4 
+ tqy  zw  tertio . 

.FzVri  autem  poteft  ut  dux  minores  quantitates  y wow  longe 
diftent  ab  invicem , zWo  oz;owz£  quod  utraq oar  perpendicula - 
ribus  major  fit  quam  re  El  a G A,  fcil . cum  q q majns  fit  quam 
— p5,  minus  vero  quam  p3  j cadente  centra  intra  fpatium  Pa - 
taboloidibus  utriufq j Figure  l & \\  interjeElum.  Hoc  in  ca- 
fu, ft  fuerit  -j-  r,  wow  nifi  dun  poffunt  ejfe  radices , exiftente  y4 
4-  *q  y maxima  y,  major  g'z/wzw  r *,  w/z'for  nulla . At  ft  l q y 
— *y4  0#  minima  y,  major  fuerit  quam  r figno — not  at  a,  r 'lwo 
major  quam  'q  y — y4  ex  media  y,  ?z/wc  habentur  quatuor  ra- 
dices 
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■dices  ^ at  duel  tantum  fi  vel  major  priore  vel  minor  pojleriore 
invent  a Jit  r8 

Si  vero  in  eiqu'atione  fuerit  -j~  p,  vel  Ji  Jit  — p ^ q q ma- 
jus  fuerit  quam  ~ p 3 5 eiquatio  y5.  %.  *.p  y.  /q  unica  tantum  ex- 
piicatur  radice  y , hoc  ejl  una  tantum  perpendicularis  de  centra 
Circuit  demitti  potejl  ; unde  certo  ccncluditur  duas  tantum  ra- 
dices haberi  pojj'e  in  eiquatione  data , quarum  fumma , Ji  fuerit 
' — r,  cum  quantitate  r augetur  • at  Ji  habeatur  r,  obtenta 
quantitate  v,.  quant  it  as  ilia  r minor  ejj'e  debet  quam  y4-|-;q  y.j 
nam  Ji  ea  major  fity  eiquatio  propofita  abfurda  & impojjibilis 

efim 

Longuni  & fuperfluum  ejfet  omnes  hujus  cenfus  eiquationes 
percurrere , cum  ex  jam  dibits  attendenti  fatis  evidens  Jit , qua 
Negative  qua  Affirmative  Jint j atq\  quod  Radicum  harura  Li- 
gnites ex  quantitatibus  inventis  y petantur.  In  exemplum  ve- 
ro, quod  cuivis  in  ceteris  imitari  licet , preponantur  indagandi 
dimites  Jive  conditiones , fub  quib  its  in  JLquatione  Biquadratic  a 
4 Radices  Affirm , dari  pojjint . Hoc  autem  fit  quoties  centrum 
■circuit  G ponitur  in  fipatio  U P K,  (Fig,  II.)  ac  Jimul  habetur 
+ r five  Circuit  radius  minor  quam  G D : Unde  patet , equa- 
tionem  de  qua  agitur  hujus  e fife  for  mill ei  z — b z? -f- p z* 
q z -f-  r = o*  p vero  majorem  ejfiem  non  pofij'e  quam  |b  b,  nec 
fpb  hoc  in  c a fitly  quam  J&  b1  -j-  fq  j deinde  opus  ejl  ut  fp  b — fp 

in  y xb  b — ip  major  Jit  quam  r'6b;  -f-  |q  — ip  b j & ex  his 
limitibus  certo  conftabit  centrum  intra  fpatium  UPK  inveniri. 
Ut  vero  definiatur  quantitas  r,  folvenda  primum  ejl  Cubica 

y\  y . — y6bz  • — ip  y = ^b5  -{-  fq  — ■ ip  b j & habebuntur 
punBay  in  quei  per pendicul ares  de  centro  in  Cur v am  Farabolei 
cadunt . 

Inventis  autem  tribus  valoribus  hujus  y,  r minor  ejfie  debet 
quam  Hi  b4  -j-  |b  q - — ~b  b p -f-  3y4  • — -|b1y  y + P y y ex 
media  y,  major  vero  quam  ^ b4  -f-  ib  q — iibbp-f-^y4 

— »b*yy  + pyy  ex  minima  y.  Hos  vero  limites  Ji  excedat  r, 
non  niji  duel  Radices  haberi  pojfiunt . Deniq ^ Ji  ^b*  -f  ib  p 

— rJ3  b p -J~  3 y4  — |b  b y y -{-  p y y maxima  y,  minor  fu- 
erit quam  r,  eiquatio  propofita  impojjibilis  ejl* 
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Accidit  etiarn  ut  quatuor  fmt  Affirmative,  cum  Centrum  G 
conjiituitur  in  fpatiolo  V I’  S , du'cla  fell,  RTS  perpendicula _ 
rt  in  medium  fuppofitse  line a AD:  Hoc  autem  fit  cum  p major 
eft  quam  ^b  b,  ac  ib  b — jpy  fib  b — ip  major  quant  ^p  b 
— rr8 b b b — iq.  Quo  in  cafu  fernper  dux,  aliquando  tres  ex 
Radicibus  fiunt  in  a j ores  quam  f b. 

Notandum  vero  hie  limitem  ilium  ex  minima  y produBum , 
aliquando  negativum  fieri.  Jive  minorem  nihil o \ quoties  ficii. 
maxima  ex  tribus  perpendicnlaribus  major  eft  quam  G D. 
(Rig,  U.)  Hoc  fi  accident  quantitas  -f-  r a liinite  prefer  fit  o 
ex  media  y,  in  nihilum  rninui  pot  eft.  DefeBus  vero  limitis  ex 
minima  y monjlrat  quanta  p off  it  ejfe  — v in  aquatione,  fi  habe- 
antur  tres  radices  Affirmative  ac  una  Negative  ^ quam  ft  exce- 
dat , non  nifi  due,  altera  Affirmative,  altera  Negative , dart 
poffiunt • Hac  autem  omnia  demonftr antur  ex  eo  quod  pradiBi 
limites  quantitatis  r,  fmt  differentia  Qua  dr  at  or  em  linee  G D 
0 perpendicularium  in  Cnrvam  Parabola. 

Ob  perplexes  vero  cautiones , quas  parit  in  equationibus  hif- 
ce  fignorum  diver  Jit  as,  prafiat  fernper  fecundum  terminum  t olle- 
re,  ac  deinde  juxta  pracepta  jam  tradita  radicum  numerwn  ac 
figna  inquirer e j prafertim  fi  quantitates  ilia  y non  multum  di - 
(lent  ab  invicem.  Ex  quatuor  autem  hi  fee  radicibus  Affirrna- 
tivis,  due  Jemper  funt  minores  quam  ib,  due  vero  majores  ^ 
nempe  fi  D G minor  Jit  quam  A G,  five  fp  b quam  ~ b5  -j-  q. . 
Tres  autem  minores  funt  quam  -jb,  quoties  perpendicularis  me- 
dia, five  ex  media  y invent  a , major  eft  quam  A G,  five  |bby 
major  quam  3y 3 p y y ex  eadem  media  y.  Quart  a vero  & 
maxima  radix  major  eft  quam  maxima  y -j-  ^b  aquatuor  au- 
tem differentia  ipfius  b 0 fiumma  cater  arum  trium  radicum , 
ideoq ^ minor  eft  b.  Sed  jam  Manum  de  Tabula  * Fortaffis 
Hit  qui  naturam  Parabola  penitius  perfpeBam  habent,  majori 
compendio  hac  omnia  per agere  valebunt  • at  fi  quantitates  ha 
omnes  b.  p.  q.  0 r,  abfiq^  refolutione  Cubica  aquationis  rite 
deter minari  poffimt,  non  fine  caufia  ambigitur  j quacunq j enim 
aquationibus  planis  hac  in  re  fiunt,  non  veros  limites,  fed  ap- 
proximationes  tantum  exhibent , 
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An  Account  of  fome  Obferyations  lately  made  at  Nurenburg 
by  Mr.  P.  Wurtzelbaur,  fhewmg  that  the  Latitude  of 
that  Tlace  has  continued  without  fenfible  alteration  for 
zoo  Tears  laft  paft ; as  likewife  the  Obliquity  of  the 
Ecliptic L 3 by  comparing  them  with  what  was  objeryed 
by  Bernard  Walther  in  the  Tear  1487,  being  a Dif- 
courje  read  before  the  Royal  Society  in  one  of  our  late 
Meetings . 

WHether  the  Poles  and  Axis  of  the  Earth  be  really  fixt 
in  the  Globe,  or  fubjed  to  be  transferred  from  place 
to  place  is  an  old  Enquiry,  though  now  lately  revived  by 
Mr.  Hook  in  his  ingenious  edays  upon  the  great  mutations 
and  Catajtrophies  which  in  all.  appearance  have  hapned  to 
the  Earth's  Surface.  A necedary  eonfequence  of  fuch  a 
tranflation  of  the  Poles  would  be  the  change  of  the  Latitudes 
of  places,  which  would  encreafe  -in  thofe  Regions  towards 
which  the  Poles  approach,  and  decreafe  in  thofe  from  which 
they  recede:  and  under  the  Meridian  90  degrees  removed 
from  that  in  which  the  Poles  Ihift,  the  Latitudes  continuing 
the  fame,  the  Meridian  Line  would  only  alter , but  no  two 
places  conliderabiy  differing  in  Latitude  can  be  fuppofed, 
wherein  if  there  be  any  fenfible  motion  of  the  Poles,  it  fhall 
not  be  perceived  by  the  alteration  of  the  Latitude  of  one  or 
both  of  them. 

The  accurate  Mr.  Wurtzelbaur,  has  lately  furnilhed  us 
with  the  means  of  examining  this  Hypothelis  by  obfervation, 
having  fent  us  the  Meridian  Altitudes  of  the  Sun  taken  at 
Nurenburg  about  the  two  Solftices  in  the  Year  1686.  June 
the  10 tb.  he  found  the  Meridian  Altitude  of  O 6^gr.  2 
20 s.  and  the  next  Day  64.gr.  2 m.  25 s.  and  on  December  140. 
3 days  after  the  Solftice,  wherein  the  Sun  was  got  two  mi- 
nutes higher,  he  found  the  Meridian  Altitude  1 ygr.  9m.  ics. 
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wherefore  the  folftitial  Altitude  was  i]gr*  ym.  iox.  Thefe 
heights  were  taken  by  an  Inftrument  of  6 foot  Radius  of 
Brafs  • and  the  skill  and  diligence  of  the  obferver  is  not  to  be 
doubted 

To  compare  with  thefe  I find  among  Bernard  Withers  ob- 
fervations  made  in  the  fame  City  of  Nurenburg , two  hundred 
Years  before,  viz.  in  the  Year  1487,  that  the  Meridian  Al- 
titude of  the  Sun  in  the  fummer  Solftice  was  obferved  by 
theJ'aralTa click  inftrument  of  Ptolomy , whereby  the  Chord  of 
the  Suns  diftance  from  the  Zenith  was  obferved  44890  parts 
of  ioocoo  Radius , the  fame  being  confirmed  by  the  con- 
currence of  the  obfervations  of  feveral  Years  both  before  and 
after.  The  arch  anfwering  to  this  Chord  gives  the  Suns  di- 
ftance from  the  Zenith  25 gr.  %6m.  30 s.  and  confcquently 
the  Meridian  Altitude  its  Complement  to  a Quadrant,  6^gr. 
%m.  %cs.  Again,  the  fame  YYar  1487,  the  Chord  of  the  Meri- 
dian diftance  of  o from  the  Zenith,  on  the  day  of  the  Winter 
folftice  was  found  1 18790,  confirmed  likewife  by  many  fub- 
fequent  obfervations } the  arch  anfwering  to  this  Chord  is 
72 gr.  52 m.  40J.  and  its  complement  1 ygr.  ym.  20 s.  the  Me- 
ridian hight  of  the  Sun  in  the  Winter  folftice. 

Hence  it  appears  that  the  folftitial  hights  were  very  near- 
ly the  fame  at  Nurenburg  20c  Years  ago  as  now  they  are,  that 
of  the  Summer  folftice  being  but  one  minute  differing,  the 
other  only  10 s.  both  which  may  poffibly  arife  from  the  de- 
feats of  the  Jnftruments  of  thefe  obfervers,  being  made  with 
plaine  fights  j but  what  I fhall  neceffarily  conclude  from 
hence  is,  that  if  there  be  fuch  a motion  of  the  Poles,  it  is 
either  very  flow,  or  elfe  nearly  at  right  angles  to  the  Meri- 
dian of  Nurenburg'^  in  which  latter  cafe  the  Latitudes  of 
places  about  Tunking , Siam , Malacca  and  Java  on  the  one 
fide,  and  in  our  American  plantations  of  New-England \ Vir- 
ginia, Jamaica  &c.  on  the  other,  ought  to  change  fafteftj 
but  I have  never  yet  heard  of  any  fuch  thing  by  any  of  our 
Navigators  *,  whence  if  there  be  fuch  a change  of  the  Earths 
Poles, it  muft  neceffarily  require  a long  time  to  become  fenfible. 

; Befides 
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Befides,  from  thefe  Obfervations  it  appears  that  the  obli- 
quity of  the  Ecliptick  has  continued  unaltered  for  thefe  200 
Years  laft  paft,  that  is  to  fay,  that  the  Angle  which  the  Earths 
Axis  makes  with  the  plane  of  the  Ecliptick  or  Orb  wherein 
{he  moves  annually  round  the  Sun,  has  been  without  fenftbie 
Change  in  all  that  time  j which  will  be  very  hard  to  con- 
ceive, if  we  allow  a tranflation  of  the  Earths  Poles  ^ for  the 
direction  of  the  Axis  being  perfedly  at  Liberty,  it  muft  be 
purely  cafual,  if  it  fo  hit,  that  after  fuch  change,  it  make  the 
fame  Angle  with  the  Ecliptick  as  before. 

A farther  argument  of  this  flownefs  of  the  change  of  the 
Poles  is  the  Latitude  of  Alexandria , the  habitation  of  thofe 
Famous  AJlronomers  of  antiquity  Mratofthenes,  Timocharis , 
'Hipparchus  and  Ptolomy , and  for  that  reafon  it  may  be  con- 
cluded that  this  of  all  the  Latitudes  the  ancients  has  left  us, 
ought  to  be  one  of  the  moft  corred.  This  by  Ptolomy  is  faid 
to  be  30 gr.  58 m.  North,  (which  he  ufes  in  all  his  computati- 
ons in  his  Almegijl , and  feems  derived  from  the  proportion  of 
the  Gnomon  to  its  Equinodial  fbadow,  as  5 to  3)  but  in  his 
Geography , 3 igr.  juft.  In  the  Year  1638  the  curious  and  In- 
genious Mr.  Greaves , when  he  went  to  vifit  the  Egyptian 
Pyramided,  of  which  he  has  given  fo  good  an  account,  did 
with  a fufficient  Inftrument  obferve  the  Latitude  of  Alexan- 
dria^ ,and  found  it  31 gr,  4 m.  or  6 minutes  more  than  it  is 
'reputed  by  Ptolomy , and  before  him  by  Eratofthenes  ^ fo  that 
In  about  2000  Years  the  Latitude  of  Alexandria  has  altered 
only  a few  minutes,  and  fo  few  that  the  accuracy  of  the  ob* 
fervations  of  the  ancients  may  well  be  queftioned  : But  both 
being  granted,  this  motion  will  amount  to  no  more  than  a 
degree  in  200CO  Years. 

This  is  faid  not  with  intent  to  invalidate  what  Mr.  Hook 
hath  from  fo  good  grounds  advanced,  viz.  that  the  Ball  of  the 
Earth,  at  leaft  the  fluids  thereof,  being  neceflarily  of  the 
Figure  of  a Spharoides  prolatiis,  or  flat  Oval,  whofe  fhorteft 
diameter  is  the  Axis,  and  greateft  Circle  the  Equinodial } if 
the  Poles  be  fuppofed  changed,  the  Equinodial  will  be  fo 
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to©  5 and  consequently  the  Water  muft  rife  and  cover  thofe 
parts  from  which  the  Poles  recede,  and  fall  off  and  leave  bare, 
thofe  places  towards  which  the  Poles  approach.  By  this 
means  it  may  be  accounted  for,  how  fuch  ftrange  marine 
things  are  found  on  the  tops  of  hills,  and  fo  deep  under- 
ground j and  fcarce  any  other  way..  But  from  thefe  and  the 
like  obfervations  it  will  follow,  that  if  thefe  inundations  are 
produced  by  any  regular  motion  of  the  Poles,  it  would  re- 
quire a prodigious  number  of  Ages  to  effect  thofe  changes  we 
may  be  certain  have  been..  Befides,  if  the  accefs  and  recefs* 
of  the  Sea  were  after  fuch  a gradual  manner,  as  when  pro- 
duced by  fuch  an  eafie  tranflation  of  the  Poles,  as  can  by  ob- 
fervation  he  admitted,  thofe  Inundations  could  never  be  fatal 
to  the  Inhabitants,  for  that  they  would  alwais  give  notice  of 
their  Coming,  fo  that  the  People  might  provide  for  their 
fafety.  But  the  Holy  Scriptures  and  Pagan  Tradition  do  una- 
nimoufly  agree,  that  the  laft  great  Deluge  was-  brought  to 
pafs  in  a few  days,  with  no  previous  notice,  fo  that  the  ac- 
count we  have  thereof,  could  not  by  this  Hypothesis  be  made 
out,  without  the  fuppofition  of  a great  and  fudden  alteration; 
in  the  Poles  of  the  Earths  diurnal  Revolution  ^ for  which 
whether  we  (hould  have  recourfe  to  the  Intelligent  powers 
that  firfb  impreft  this  whirling  motion  on  the  Ball,  or  leave 
it  to  be  performed  naturally,  by  the  cafual  Choc  of  fome 
tranfient  body,  fuch  as  a Comet  or  the  like,  whereby  the 
former  Axis  might  be  loft  and  a new  Revolution  produced, 
differing  both  in  time  and  polition  from  the  old  j 1 fhall  not 
undertake  to  difpute : fuch  a fuppofition  would  include  like- 
wife  a change  of.  the  length  of  the  Year  and  Eccentricity  of 
the  Earths  Orb , for  which  yet  we  have  no  fort  of  Autho* 
rity. 


ZONP)  ON,  Printed  by  rf.  Sweater,  and  are  to  be  Sold  by  Sam.  Smith  at 
the  ‘Princes  Arms  in  St.Pauls-Cfcnrcfr-Tard.  i <5  8 7. 
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An  Account  of  the  difeafes  of  'Doggs,  and  federal  Re- 
ceipts for  the  Cure  of  their  Madnefs , and  of  thofe 
bitten  by  them.  Extracted  from  the  Papers  of  dr.  ;| 

Theodore  Mayern,  and  Communicated  to  the 
Royal  Society  by  Sir  Theodore  de  Vaux  Knt.  I 
and  R.  Soc.  S. 

f i . -I 

DOggs  are  Subjedl  to  thefe  feveral  forts  of  Madnefs 
or  rather  difeafes.  ( i)  The  Hot  Madnefs  which  is 
incurable  without  hope.  They  fly  upon  everything  and 
can  hold  out  but  4 days  (2)  the  Running  Madnefs  which 
is  likewife  incurable.  They  fly  only  upon  Doggs,  and  that 
by  Fitts,  andmry  fometimes  hold  out  9 months  (3)  La 
Rage  Mue  which  is  a difeafe  that  lies  in  the  Blood  (4)  The 
Failing  Madnefs  which  feafes  on  the  Head,  and  is  as  a fort 
of  Epi/epfe  ( f The  Blafting  or  Withering  ; this  lies  in  the 
Bowells  which  flarink  up  exceedingly  (6)  The  Sleepie  Dif- 
eafe, which  comes  from  little  worms  in  the  mouth  ofthe 
Stomach : Thefe  Dogs  die  fleeping.  (y)  The  Rheumatick 
Difeafe , This Twelli  the  Bead  very  much  and  make*  the 
Eye  ytlbw. 

■Thefe  five  latter  are  not  properly  Madnefs  but  other 
difeafes.  In  them  the  Dogs  will  not  eat,  nor  at  any  time 
when  they  are  fick,  but  in  thefe  five  they  live  8 or  9 days 
without  hurting  any  body, and  then  die  of  Hunger.  The 
two  firft  are  catched  by  the  breath  of  Dogs  being  together 
as  is  the  Plague  among  Men,  the  latter  are  likewife  Con- 
tagious but  Curable. 
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! A Never  failing  Remedy  for  the  Rite  of  a Mad  Dog, 

h Sr.  Theodore  Mayern. 

Take  Vi rgin ia Snake- R oot  and  Flowers  ofS t.  Johns  mrt 
gathered  in  their  prime,  equal  parts  of  each,  left  them 
be  made  into  very  fine  Ponder. The  Defe  is  from  a Scruple 
! to  a Dram,  to  be  taken  in  any  fort  of  DecoQhon  prepared 
with  Specificks.  To  a Horfe  give  2 Dr.  to  a Dog  from  one 
to  ii  Dr.  This  before  the  ninth  day  after  the  Bite. 

Another  Receipt  for  the  fame,  taken  from 
D.  Mathias  Hulsboos. 

Take  Leaves  of  Rue  pickt  From  the  ftalks  and  bruifed 
6 Oun  L ondon  Treacle  ( or  which  is  better  Venice  Treacle  ) 
Gdrlick  Pild  and  bruifed,  and  fine  filings  of  each  4 Oun. 
put  them  into  4/.  of  Canary  or  good  White  Wine, or  in  cafe 
of  a nice  or  hotconltitution,  into  the  fame  quantity  of 
ftrongand  wed-workc  Ale,  in  an  Earthen  velTel  well 
ftopt.  Then  let  there  be  made  a digeftion  or  gentle  boyl- 
ing  therof  in  Bdlneo,  for  4 hours,  (hutting  in  the  it  earn, 
then  prefs  it  and  (drain  it. 

Thedofe  is  from  two  to  three  Ounces  ( and  in  dome 
Perfons  more  ) to  be  taken  every  Morning  for  9 days.  The 
Party  bitten  muff  faft  for  three  hours  after  it,  and  the 
dreggs  that  remain  after  exprefiion  muft  be  bound  upon 
the  wound  received,  renewing  it  every  24  hours.  N . B. 
That  the  ninth  day  after  the  bite  muft  not  be  let  flip, 
before  this  medicine  be  taken,  leaft  the  Poyfon  feafe  the 
Blood  too  Strongly*  It  muft  be  given  cold,  or  at  leaft  only 
a little  aired.  A Double  Quantity  may  be  given  to  a Beaft 
foon  after  the  Bite. 

This  Remedy  I have  given  many  times  by  Sr.  Theodore 
Mayerm  dire&ion,  and  I never  found  it  to  fade. 

Theodore  DeVmx . 

Another  _ 
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Another  approved  Remedy. 


Pluck  the  feathers  from  the  breech  of  an  Old  Cock , and 
apply  it  bare  to  the  Bite,  and  do  this  upon  each  of  the 
Wounds.  If  the  Dog  were  Mad,  the  Coca  will  fwell  and 
die,  and  the  Perfon  Bitten  will  do  well;  but  if  the  Cock 
dies  not,  the  Dog  was  not  JViad.  If  the  Wounds  be  very 
final!,  it  is  requifite  to  open  them  with  a Lancett. 


Another  Protefs'f  Sr.  Theodore  Mayerns. 

Let  the  Party  be  Nine  times  Plunged  in  the  Sea , while 
he  is  falling,  as  loon  as  may  be  after  the  Bite. 

Let  the  Bitten  Part  be  walhed  w ith  a Lie  of  the  A(hes  of 
Oke-Wood  and  Cnne , and  apply  a Carapiaime  of  London 
Treacle , Alliaria  or  Hedge  G arlicxe,  Rue  and  Salt . 

Take  dried  Rue  and  Scordium  eac  i 2 Dr.  Virginia  Snake- 
Root  i£  Dr.  Flowers  of  6t.  Johns  wort  9 Dr.  fine  filings 
of  Linn  and  G irlik  cut  fniall,  each  4 Dr.  London  Treacle  1 
Ounce.  Let  them  be  all  beaten  and  exactly  mixed  to- 
gather,  adding  Syrup  of  Lemon  Tils  as  much  as  fuffices  to 
make  it  into  an  Elettuary  ; Divide  this  into  Nine  equal 
parts  to  be  taken  every  day  one,  drinking  after  it  a fmall 
draught  of  Good  flrong  Ale.  Let  him  walk  upon  it  and 
not  dine  till  4 hours  after. 

Ufe  as  little  of  the  aforefaid  Syrup  of  Lemon  Tils  as  may 
be  : and  if  that  be  not  at  hand,  a Syrup  made  of  Malaga - 
win'e^  adding  as  much  Sugar  as  it  can  difolve,may  ferve  the 
turn. 

Make  up  of  this  Elettuary  4 i Ounces  at  a time,  that  fo 
die  Dole  may  be  half  an  Ounce. 
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An  Extract  of  a Letter  written  to  the  Royal  Society 
out  of  Carmola,  by  Mr.  John  Weichard  Valvafor 
R.  Soc.  S.  being  a full  and  accurate  defcription  of 
the  wonder  full  Lahg  of  Zirknitz  in  that  Country. 
Vide  Phil  Tranfad.  & xop* 

T His  Lake  was  by  the  Ancients  called  Luge  a Palus, 
by  the  moderns  Lacus  Lugew,  tho  at  prelent  its 
Latins  name  be  Lacm  Cirknicenfisy  in  high  Dutch  Zjrck* 
mzerfee,  and  in  our  Qmniolm  tongue  Zjrkmsb  Jefero . 
Why  it  was  fo  called  of  old  is  unknown  or  very  uncertain; 
but  the  original  of  the  prefen  t name  is  more  l ure,  it  be- 
ing derived  from  the  adjacent  town  of  Cir knits  * and  that 
had  its  name,  from  a Chappel  of  the  Virgin  Mary , which 
at  firli  flood  alone,  but  now  the  town  is  built  round  it. 
This  Chappel  was  no  great  edifice  at  firif,  and  therefore 
was  called  the  little  Chappel,  which  in  the  Language  of 
the  Countrey  is  Zjrkviza  ; whence  the  Lake  was  named 
Zirkvisko  Jefero  or  the  Chappel* Lake,  but  now  by  abide 
u being  changed  into  n Zjrkmsko  Jefero, 

It  is  diftant  from  the  Capital!  City  of  the  Province 
Labor,  fix  German  miles ; it  is  a good  German  Mile  long, 
or  better  than  4 000  Geometrical  paces,'  and  is  about  half 
as  much  in  breadth.  Its  ordinary  depth  is  10  Cubits, 
its  leaft  5 or  6,  rarely  three,  but  its  greateft  is  fixteen 
Cubits.  It  is  every  where  furrounded  with  woody  moun- 
tains, which  on  the  South  and  Well  fide  are  very  high 
and  three  Miles  broad,  running  far  in  length  into  the 
Turkilk  country,  and  afford  nothing  but  horrid  ftony  de- 
fer ts,  overgrown  with  trees.  On  the  North  and  Eafl 
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fide  there  is, between  the  Mountains  and  the  Lake,a  final! 
territory,  which  tho  narrow  is  neverthelels  pleafanr,and  is 
inhabited  by  one  Town,  three  Cattles  and  nine  Villages, 
adorned  with  twenty  Churches : as  may  be  feen  in  the 
Map  I fend  ( Tig.  1 ) which  was  drawn  by  my  felf  upon 
the  place,  with  all  pottible  care. 

In  the  Mountain  called  lavprmk  (landing  near  the 
Lake,  there  are  two  holes,  or  exceeding  deep  precipices, 
in  which  many  thoufand  wild  Pidgeons  roott  all  the  Win- 
ter ; entring  in  Autumn,  and  coming  out  with  the  firft 
of  the  Spring  : What  they  live  upon  in  thele  caverns  is 
unknown,  but!  take  it  to  be  the  Nitrous  Sand.  In  the  o- 
ther  hill  called  Slivenza,  tis  the  belief  of  the  Country  Peo- 
ple that  the  Witches  hold  there  aflemblys,  becaule  that 
feveral  times  lights  like  Jgnes  fatui  are  obferved  there. 
On  the  top  of  this  hill  is  a hole  of  an  unknown  depth,  out 
of  which  there  often  breath  out  noxious  Reams,  fuppoied 
to  occafion  tempefts  of  Thunder  and  Lightning  and  Hail; 
and  for  this  reaion  the  Prieft  of  Zjrcknits  every  Whit f on - 
Mttnday  goes  to  the  Hole  in  Procettion,  and  ufes  over  it  a 
certain  form  of  Exorcifine. 

There  runn  into  this  Lake  continually  eight  Rivulets. 
The  two  leaft  are  called  Bellebrecb  and  Trefenz ; the  third 
is  the  fountain  Oberch , out  of  which  abundance  of  Water 
gulhes  with  great  force  ; the  fourth  fifth  and  fixth  called 
Steberziza , L ipfinziza  and  Seromfchiza , may  for  their  big- 
nefs  deferve  the  name  of  Rivers  ; the  feaventh  called 
Mrriinfchiza  breaks  out  at  a cleft  in  the  Rock : The  Laft 
called  Cirhizer-  ach  is  a pretty  larg  River. 

Now  this  Lake  being  every  where  furrounded  with 
Mountains, and  no  vvhere  running  over.  Nature  has  given 
it  two  vifib'le  Channels  or  ftony  Caverns,  called  Velka- 
Kjrlouza  and  Mala- Kjirl ' uza,  by  which  the  Water  runs 
under  the.  Mountain;  and  a third  concealed  fubterraneous 
Paffage,  which  without  doubt  communicates  with  the  o- 
ther  two  under  ground  (as  I JOhiaU  hereafter  prove  )Thefe 
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having  run  half  a German  Mile,  come  out  at  the  other 
fide  of  the  Mountain,  near  the  Chappel  of  St.  Cant  Ian 
( as  I have  faithfully  drawn  it  in  Fig.  II.  ) in  a defert  place 
at  aftony  Gave  A;  and  become  the  River  called  by  the  in- 
habitants Jefcro , that  is  the  Lake.  This  River  Jefero 
marked  B,  is  reasonably  bigg,  and  having  run  half  a quar- 
ter of  a Mile,  enters  a wide  ftony  Cavern,  /,  running 
flowly  under  the  hill  for  the  Space  of  a good  Mufquet- 
Shottj  then  coming  out  again  on  the  other  fide, after  it  has 
run  thro  a fniall  platt  m,  m ; it  enters  a third  Cavern  or 
Grotto  C ; wherein  having  paffed  50  Paces,  one  may 
fay  Si  fie  Viator , ne  plus  ultra , for  it  runs  no  longer  peacibly 
as  before,  but  with  great  noife  and  roaring  falls  down  a 
very  much  inclined  channel  of  Rone, So  that  neither  I nor 
any  elfe  durft  follow  it  farther.  In  June  1 676  I went  my 
felf  in  a fmall  fiOier-boat  under  the  Mountain, through  the 
Cave  /,  and  entred  the  Grotto  C,  till  I came  to  the  afore- 
Paid  Falls , without  any  danger  or  trouble,  the  paftage 
being  wide  enough. 

It  inuft  be  noted,  that  -the  Valley  wherein  this  River 
Jefcro  runs,  is  exceeding  Sleep,  but  the  Plat  of  Ground 
m,  w,  is  plain  and  ftony,  of  an  Oval  Form,  and  is  fur- 
rounded  with  (as  it  were)  a very  high  Rampart  FCKK, 
So  fteep,  that  it  would  be  impoilible  for  a Cat  to  climb 
out  of  it,  unlefs  at  one  place,  whereat  a Man  may  make 
a Shift  to  go  up  and  down,  tho’  not  without  peril  of  his 
Life;  the  Way  being  in  feme  places  not  above  three  or 
four  Inches,  and  no  where  above  fix  Inches  wide.  In  the 
Year  1 684 1 went  down  here  in  Company  with  a French 
Gentleman,  but  the  Water  being  up  and  we  wanting  a 
Boat,  we  could  not  go  under  the  Hill  nor  enter  the  Grotto 
C *,  fo  we  returned,  and  with  great  difficulty  deScended 
by  a fteep  and  narrow-  Paftage  at  D,  and  came  to  a Cave 
bigger  than  any  Church,  through  which  the  River  Jefero 
runs.  Here  we  found  Several  Figures  of  Stone,  the  Work- 
mamhip  of  Nature,  and  ftrange  Holes  or  Caverns  in  the 
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Earth;  but  by  reafonthe  Hirer  was  tfienup,  we  could 
go  no  farther.  At  other  times  when  the  Water  is  down, 
one  may  go  with  lighted  Torches  a great  way  under 
ground  ; and  his  faid  there  are  here  very  odd  Figures  for- 
med by  the  petrified  Water  ; among  the,  reft,,  one  reiem* 
bling  a Weaver  at  Work,  of  which  the  Country  People 
want  not  their  Superftkious  Traditions. 

But  to  return  to  our  Lake  • I fay  that  about  the  Feafi: 
of  St.  John  Baptift  or  St.  James -Tide,  and  fbine times  not 
till  Auguft,  the  Water  runs  away  and  it  is  dry ; But  it  fills 
again  moft  commonly  in  October  or  November,  yet  lb  as 
not  to  obferveany  certain  time ; for  lb m times  it  has  been 
drie  twice  or  thrice  in  a Year  : as  in  the  Year  168  , it  was 
dry  in  January.  Again  the;  Water  began  to  draw  oft,pn  the 
i of  Augujt  Sc.  N.  and  it  was  quite  clear  by  the  Th  of 
«SV//.and  this  prefent  Year  1.687,  k has  been  thrice  empty, 
which  makes-  the  Fifhmg  very  poor  and  inconfiderable. 
Sometimes  again,  tlio’  but  feldom,  it  has  hapned  to  be 
three  or,  four  Years  together  full  of  Water,  and  then  is  the 
heft  of  the  Fifhing.  But  it  never  yet  was  ohferved-  that 
this  Lake  was  dry  for  a whole  Year  together. 

The  right  ofFhhiog  in  this  Lake,  upon  certain  Terms 
agreed  on,  does  at  this  time  belong  to  the  Lordfhips  or 
Cafties  following,  1.  to  HaaJperg,  2.  Steegberg,  3.  Laasy 
4.  Schneeperg,  5.  Avefperg,  6.  to  Sitticium , which  is  a Mo- 
naftery  pi  C/frcrtian  Monks . 

There  are  three  Hands  in  this  Lake,  viz,.  Mala-G  riza 
and  Vfika-Goriz>a  which  are  uninhabited.  The  third  is  a 
very  prettylland  called  Vomek  that  is  reafonably  big,  hav- 
ing upon  it  a Village  of  four  Houfes  called  Ottok\ above  this 
Town  upon  a little  eminence  Hands  a Church,  which  is 
no  final!  Ornament.  Thole  that  live  on  it  have  Fields, 
Meddows,  Failures,  Wood,  Gardens  and  Orchards,  and 
all  things  neceffary  for  Life. 

There  is  alfb  a very  fine  Peninfula  all  covered  with 
Wood,  called  Dorvafeh  When  the  Lake  is  up,  and  one 
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conies  in  a Boat  bet ween  the  Hand  Vornek  and  this  Peninr 
[da,  the  faither  part  of  die  Lake,  lying  under  the  Moun- 
tain, very  well  refembles  a curious  Port  for  Shipping.  Ac 
the  farther  end  when  the  Water  draws  off,  there  ap- 
pears rows  of  Stakes,  ' a Signs'  that  there  hath  been  former- 
ly a Bridge,  and  therefore  it  is  at  this  day  called  the 
Old.  Bridge. 

In  this  Lake  there  are  many  Pitts  in  the  fhape  of 
Baiuns  or  Cauldrons,  which  are  not  all  of  the  fame  depth 
or  breadth,  the  breadth  of  them  being  from  20  to  60 
Cubits  more  or  lefs,  and  the  depth  from  8 to  20  Cubits. 
In  the  bottom  of  thefe  Pitts  are  feveral  holes,  at  which  the 
Water  and  Filhes  enter,  when  the  Lake  ebbs  away. 

The  principal  Pitts  in  which  they  Fifh  are  Eighteen, 
fituated  and  named  as  is  repre  fentedin  the  firif  Fig.  They 
are  catled  Maijoberch , V clkjober0  h,  Kjtmine , Sue  insky} a?mna> 
Vodonos , Louretfchka,  Kjdouduor , Refc  etoy  Ribeskajamma, 
Rethje , Sittarza,  Lipauza,  deb  no,  IQoteu,  Ainz,  Zyyjlenza-, 
Pomigky  and  Levijhe.  Befides  thefe  there  are  feveral  other 
lcfTer  Pitts  of  no  Note,  becaufe  there  is  no  fuch  Fifhing 
in  them  as  in  thofe  but  now  mentioned. 

In  the  Months  of  June,  July,  and  Augufi,  when  this 
Lake  begins  to  draw  off,  it  grows  quite  drie  in  25  Days, 
if  no  great  Rains  intervene.  And  the  aforefaid  18  Pitts, 
are  all  emptied  one  after  the  other,  in  a certain  and  ne- 
ver failing  Order  of  Time. 

When  the  Lake  begins  to  fink,  which  appears  by  a 
certain  Stone  which  they  obferve,  the  Inhabitants  of  the 
T own  called  Oberdorff  or  Seedorfy  give  Notice  thereof  to 
all  the  Neighbouring  Fifhermen,  that  are  appointed  by 
the  feveral  Lords  having  Right  in  this  Fifhing.  The 
People  of  this  Town  have  Orders  not  only  to  watch  the 
falling  away  of  the  Water,  but  likewife  to  take  care  that 
no  body  prefume  to  Fifh  in  the  Lake  when  it  is  full  of 
Water;  that  being  forbidden  : fb  that  thefe  are  as  it  were 
the  Keepers  of  the  Lake. 
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The  firft  Pitt  called  Mdjoberch , is  not  properly  a Pic  t 
like  a Cauldron,  but  only  a depreflion  of  the  bottom  with- 
out any  holes  in  it ; but  there  grows  much  Grafs  and 
Weeds,  and  may  Fifti  are  Catched  therein;  Three  days 
after  the  Water  begins  to  Ebb,  this  Pitt  is  emptied  : Then 
the  Parifti  Clark  of  Seedorff  gives  Notice  thereof  by  Toll- 
ing a Bell,  and  all  the  Inhabitants  of  the  Town,  Old  and 
Young,  Men  and  Women,  lay  afide  all  other  Bufinels 
and  go  to  Fifhing,  Bark  naked  as  they  were  born,  with- 
out any  regard  to  Modefty  or  Shame.  The  Fifh  they 
Catch,  they  divide  in  halves,  one  part  they  give  to  the 
Prince  of  Eggenberg,  as  the  Lord  of  the  Mannour,  the  o- 
ther  half  is  their  own. 

( 2.  ) The  Pitt  V dkioberch  is  emptied  the  third  day  af- 
ter Mdjoberch , the  manner  and  right  of  Fifhing  «as  in 
that. 

( J.  ) Four  Hours  after  this,  the  Pitt  Kjimine  begins  to 
empty  ; here  they  generally  Fifh  with  a Trawle,  as  in  le- 
veral  other  Pitts  of  lelfer  Note , having  firft  purchased 
leave  of  the  aforefaid  Lord  of  the  Mannour.  Here,  as 
likewile  in  the  Pitt  (4.)  Suemskajamma.  (which  finks 
one  hour  after  famine  ) is  much  Fifh  caught,  and  an  a- 
bundance  of  large  Crnbbs,  but  they  are  lean  and  of  no  good 
tail. 

( 5 . ) The  fifth  Pitt  Vodonos , dries  five  days  after  Kji- 
mfae.  In  this  and  the  other  Pitts  which  follow,  they  Fifh 
with  a long  Nett  or  Sayne.  Herein  they  can  have  no 
more  than  five  or  fix  Hawl’s,  by  reafon  of  the  great 
fwiftnefs  wherewith  the  Water  runs  away  at  the  holes  in 
the  Bottom,  ( which  is  fuch  that  a Horfe  can  hardly  keep 
pace  with  it)  and  carries  away  the  Fifh  with  great  vio- 
lence under  the  Earth.  Sometimes  when  the  Fiihermen 
are  not  nimble,  they  can  fcarce  get  two  Hawl’s  before  the 
Water  be  gon  ; to  prevent  which  they  have  a Mark  near 
this  Pitt,  viz.  the  Stone  Ribes  eha  nett,  that  is  The  hijh  rs 
Storey  which  as  Loon  as  it  begins  to  appear  upon  the  re- 
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cefs  of  the  Water,  gives  Notice  that  it  is  time  to  Begin 
the  Fifhing. 

( 6.  ) The  Pitt  Lduretfchka  is  evacuated  a day  and  a 
half  after  V odonosy  the  Fifhing  is  after  the  fame  manner, 
and  the  fame  Caution  neceffary,  becaufe  of  the  fuddain 
recefs  of  the  Water. 

( 7.)  The  Water  leaves  the  Pit  fQ-atouduor  twelve  hours 
after  Lcuretfchka\ and  three  days  after  thatf  S.)  the  Pitt  Re- 
fcheto.  In  this  latter,  in  the  Year  f 68  5,  after  the  Lake 
had  been  fbme  Years  without  being  dry,  there  were  taken 
at  the  firft  Ha  wl,  21  Carts  ofFifh,  at  the  fecond  17,  and 
at  the  third  9,  as  I have  been  credibly  informed  by  thofe 
that  were  prefent. 

( 9. ) The  Pitt  Ribeskajamma  falls  dry  at  the  fame 
time  with  Refcheto , which  is  that  next  to  it.  In  this  Pitt 
they  fifh  underground,  which  is  a Curiofity  not  unplea- 
fant,  and  differing  from  all  the  reff.  For  there  is  in  the 
Bottom  a great  hole  in  the  Stone,  by  which  Men  may 
eafily  go  down  with  lighted  Torches,  as  into  a deep  Ci» 
Bern;  and  there  is  under  ground  a large  Cavern  like  a 
Vault,  the  Bottom  or  Pavement  whereof  is  as  it  were 
a Sive  full  of  little  Holes,  whereby  the  Water  runs  away 
leaving  the  Fifh  dry,  where  they  are  Caught. 

(10,  ) The  Pitt  Rethje  is  empty  two  Hours  after  Ri- 
beskajamma , and  is  of  no  great  Confequence  for  Fifh  : An 
hour  after  this  the  Pitt  (11  . )$ktarzay  and  in  five  or  fix 
hours  more  ( 1 2.  ) Lipauza  falls  dry* 

(17,.)  The  third  Day  after  Refcheto  the  Pitt  Gebno  is 
evacuated  ; in  this  they  rarely  Fifh  with  Netts,  but  let  it 
Fall  dry,  and  the  Holes  in  the  Bottom  being  fofmall,  that 
they  exceed  not  the  fize  of  a Mans  Arm,  all  the  great 
Fifh  are  left  behind  in  the  Pitt. 

( 14.)  Two  days  after  Gebno  the  Pitt  Kj)teu  becomes 
dry  : In  this  they  fometimes  take  the  Fifh  as  in  the  for- 
mer, but  the  Holes  being  greater  let  bigger  Fifhes  pals. 

(15.)  The  Pitt  Ainz  empties  4 or  5 hours  after  Kjneu:  In 
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this  they  feldom  ( unlefs  they  cannot  help  it  ^ let  the 
Water  run  away  without  ufing  their  Netts,  as  in  Gebno; 
becaufe  of  one  great  Hole  in  the  Bottom,  whereby  many 
great  Fifties  may  elcape.  ( 1 6.)  The  Pitt  Zejlenza  links 
three  hours  after  Ainz  \ in  this  they  allways  Fifh  with 
Netts,  as  in  ( ijJPoumgky  which  is  emptied  the  next 
day  after  Kjpteu. 

( 1 8. ) The  laft  Pitt  called  Leuifche  is  evacuated  the 
third  Day  after  Pomigky  that  is  the  25^  Day  from  the  be- 
ginning  of  the  Recefs  of  the  Water  of  the  Lake,  lo  that 
in  2 5 Days  the  Fifhing  of  this  Lake  is  over.  In  this  laft 
Pitt,  about  1 7 Years  fince,  I am  certainly  informed,  that 
there  fell  a Flafh  of  Lightning, about  the  Time  ofFifhing; 
which  ftunned  a great  Multitude  of  large  Fifhes,  fo  as  they 
fill’d  28  Carts  with  them : ( By  a Cart  is  meant  as  much 
as  one  Horle  can  draw  ) Thele  Fifh  are  not  properly 
Thunder-ftruck,  but  only  ftunned  with  the  Violence  and 
Sulfurious  Vapour  of  the  Lightning,  which  makes  them 
rile  and  fwim  as  dead  upon  the  top  of  the  Water  5 but 
if  they  be  taken  up  and  put  in  frelh  Water,  they  loon  re- 
cover, otherwile  they  Die : This  is  no  uncommon  Acci- 
dent in  this  Lake. 

The  Fifhing  being  thus  ended,  a Signe  is  given  by 
tolling  the  Bell  in  the  Chappel  of  St.  'John  Baptift,  near  the 
Town  of  Cirkniz.  Upon  which  all  the  Inhabitants  of 
the  neighbouring  Villages  and  of  Cirkniz,,  without  regard 
either  to  Age  or  Sex, go,  for  the  fnoft  part  hark  naked,  in- 
to the  Lake,  and  look  for  Fifh  among  the  Weeds  and 
Sedge,  and  in  the  fmaller  Pitts.  And.  many  creep  into 
the  Subterraneous  Caverns  and  Paflages,  and  find  Bore  of 
large  Fifhes  there.  They  having  full  Liberty  to  fearch  all 
oyer  the  Lake,  excepting  in  the  Pitts  Pza/tze,  Narte,  and 
Vt'lkjoberch.  This  Barbarous  and  Immodeft  Culroni  of 
going  Naked,  has  been  often  attempted  to  be  reclaimed 
by  the  Cartimfim  Monks , but  all  in  vain,  for  fo  prevalent 
is  a Habit  of  vicious  Practices  over  good  Precepts,  that 
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they  have  not  yet  been  able  to  perfwade  -them:  lo  much 
as  to  cover  their  Secrets. 

There  are  belides  thele  Ibme  other  Pitts  in  the  Lake, 
as  Skednenza,  Mala,  and  Velka-bobnarza > in  which  they 
! Fifh  like  wile,  as  alio  in  Mala-karlouza  and  Velka-karlouza : 
' In  both  thele  they  go  far  under  ground  with  lighted 
Torches  and  find  Filh,  but  thele  Pitts  are  of  no  great  va- 
lue. In  Velka-bobnarza  one  may  go  in  at  great  holes,  and 
defeend  many  Fathoms  under  ground.  Thele  two  Names 
Velka  and  Mala-bobnarza , lignifie  in  the  Carniolan  Tong  ue 
the  Greater  and  Lejfer  Drummer  nor  is  it  without  Realbn 
that  thele  Pitts  are  fo  called  ; for  when  it  Thunders  and 
Lightens,  there  is  heard  in  thefe  two  Pitts,  as  it  were,  the 
Sound  of  many  Drums  Beating,  which  Anno  168  5,1  heard 
with  my  own  Ears ; it  Thundring  three  times  fucceflive- 
ly,  and  the  Sound  of  Drums  anfwering  accordingly. 

The  two  Pitts  Narte  and  Fiauze , are  never  emptied, 
but  always  remain  Fenny,  when  the  reft  of  the  Lake  is 
quite  dry.  It  is  believed,  that  fin  thele  Pitts  the  Fifh  lay 
their  Spawn,  and  therefore  it  is  prohibited  to  Filh  in  them. 
In  them  is  an  incredible  Number  of  Horf e-leeches , which 
according  to  the  vulgar  Opinion,  underftand  certain 
Words for  that  upon  repeating  them,  they  will  come  in 
great  Parties  towards  him  that  repeats  them,  'whereas  if 
hebefilent,  very  few  ol  them  will  touch  him.  Thefe 
Horfe -leeches  often  ftick  upon  the  People  in  the  fifhing 
time,  ( fome  of  them  being  difperfed  all  over  the  Lake) 
and  the  Method  they  take  to  get  them  off,  is  to  get  fome 
other  Perfon  to  pils  upon  the  Leech,  which  makes  it  let 
go  its  hold ; and  this  without  any  refpeH  to  Modefty  is 
praftifed,  as  well  upon  the  Women  as  Men. 

There  are  in  the  Mountain  nigh  the  Lake,  butfome- 
thing  higher  than  it,  two  great  and  terrible  ftony  Caves, 
the  one  called  Vraznajammay  the  other  Sekadulze , which 
tho5  far  diftant  one  from  the  other  have  yet  the  fame 
Effed,  viz,  when  it  Thunders  and  Lightens,  thefe  two 
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Caves  do  emit  Water  with  a wonderful  and  incredible 
force,  and  with  it  Ibmetimes  a great  quantity  of  Ducks 
with  lomeFilh;  which  I my  lelf  obferved  in  Otfober  1685, 
not  without  great  danger  of  my  Life.  I took  my  Horfe 
and  rid  Croft  the  Lake,  as  far  as  the  Hand  Vomekr  in 
Company  with  two  old  experienced  Filhermen;  when 
fuddainly  the  Cavern  in  the  Mountain  Slivenza,  began  to 
breath  forth  mifly  Vapours  forming  a Cloud.  Upon 
which  my  Filfiernien  advifed  me  to  make  half,  for  with- 
out doubt  thole  Clouds  would  produce  a Tempelf.  They 
had  Icarce  laid  lo,  when  it  began  to  Lighten  and  Thun- 
der dreadfully  ; and  I had  difficulty  to  perfwade  them  to 
accompany  me  as  far  as  the  Pitt  VelkabobmrzA,  being  de- 
firous  to  examine  what  is  laid of  it,  that  when  it  Thun- 
ders the  Sound  of  many  Drummers  is  heard  in  it.  This 
I found  three  times  to  fucceed  as  reported  ; and  then  with 
all  the  fpeed  we  could,  we  hailed  to  the  Iland  Velka-Gori- 
za,  not  being  able  to  go  farther,  becaufe  the  Water  was 
in  many  places  grown  out  of  our  depth,  where  two  hours 
before  we  had  palfed  drie.  Here  we  got  one  of  the  little. 
Fifher-boats,  which  when  the  Lake  is  drie  lie  difperlbd 
here  and  there  on  the  bottom;  and  having  got  in  my 
Horfe,  we  began  our  Voyage,  but  had  the  ill  luck  to  ov'er- 
fet  our  Boat,  and  fo  were  obliged  to  S wim  fork,  and  with 
much  to  do  arrived  Fife  on  the,  other  Shore.  Then  we 
could  fee  from  the  other  fide  chat  the.  Water  gufhed  with 
great  Impetus  out  of  the  Cave  Sekadulze , being  call  three 
or  four  Fathoms,  as  if  it  were  forced  by  a Fire-Engine,. 
and  feveral  blind  Ducks  were  thrown  out  by  the  Water. 
It  is  not  to  be  wondred  that  the  Lake  fills  fo  fall,  for  con- 
lidering  the  Violence  wherewith  the  Water  rulhes,  it  is 
as  much  as  a great  River ; this  Cave  Sekadulze , being  a 
Fathom  wide,  and  higher  than  a Man.  It  is  Iookt  upon 
as  a dangerous  thing  to  enter  into  this  Cave,  becaufe  the 
Water  come  fo  all  on  a fuddain,  that  if  it  fhould  chance 
to  come , it  is  impolfible  to  elcape  it. 
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When  it  Rains  moderately,  the  Water  fpouts  with 
great  Violence  two  or  three  Fathoms  perpendicularly,  out 
of  the  Pitts  Kj)ten  and  Zeflenza.  It  comes  like  wile  for- 
ceable  out  of  the  Spring  Trefenz , as  like  wife  out  of  Vel~ 
kioberch , bringing  with  it  at  this  latter  abundance  ofFifh, 
and  lome  Ducks.  But  when  it  Rains  very  hard  and  long  to- 
gather,  elpecially  with  Thunder,  then  the  Water  breaks 
out  with  very  great  force,  not  only  from  all  the  aforefaid 
Pitts,  Holes  and  Caves,  but  likewile  at  leveral  thou  land 
other  little  holes  ( which  are  all  over  the  bottom  of  the 
Lake,  and  which  when  the  Lake  is  dry,  drink  up  the  Wa- 
ters of  the  eight  Rivulets  that  run  into  it)  fpirting  feve- 
ral  Fathoms  high,  from  lome  perpendicularly,  from  o« 
thers  obliquely  , lo  that  there  is  not  a pleafanter  fight 
than  this,  And  out  of  the  Pitts,  V odonos,  Refcheto , and 
lome  others  having  great  holes  at  the  Bottom,  there  comes 
with  the  Water  a great  quantity  of  Fifh.  In  cafe  of  great 
Rains,  the  eight  Rivulets  are  likewile  much  encreafed,  lb 
that  all  things  concurring,  this  Lake  in  24  hours  time,  will 
from  quite  dry  be  full  of  Water,  and  lometimesin 
1 3 hours;  tho’  at  other  times  it  has  been  known  to  be 
three  Weeks  in  filling ; But  it  is  a conftant  Oblervation, 
that  Thunder  and  Lightning  help  much  to  fill  it  Ipee- 
dily. 

This  Lake  being  thus  by  turns  wret  and  dry,  lerves  the 
Inhabitants  for  many  purpofes.  For,  firft,  while  it  is  full 
of  Water,  it  draws  to  it  leveral  Ibrts  of  Wild-Geefe  and 
Ducks,  and  other  Water-Fowl,  as  Her om,  Swans,  and  the 
like,  which  may  be  fhot,  and  are  very  good  Meat. 

Next  as  foon  as  the  Lake  is  emptied,  they  pluck  up  the 
Rulhes  and  Weeds,  which  make  excellent  Litter  for 
Cattle.  3.  Twenty  days  after  it  is  fully  dry,  they  do  cut 
a great  quantity  of  Hay  upon  it.  4.  After  the  Hay  is  inn, 
they  Plow  it  and  fow  Millet , which  lometimes  by  the  too 
fuddain  coming  of  the  Water  is  deftroyed,  but  it  gene- 
rally comes  to  Maturity.  5.  While  the  Millet  is  on  the 
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Ground  they  catch  a great  Number  of  Quails.  6.  The 
Millet  being  inn,  there  is  good  Failure  for  Cattle.  7.  When 
the  Lake  is  dry,  there  is  great  variety, of  Hunting  ; there 
coming  out  of  neighbouring  Woods  and  Mountains  plen- 
ty 0 fHareSj  Foxes , Deer , Swine , Bears,  &c.  fb  loon  as  the 
Water  is  gone.  8.  When  it  is  full,  one  may  Fifh  in  it. 
9.  In  Winter  time  it  will  be  fo  firmly  frozen  as  to  beat  all 
forts  of  Carriages,  and  is  a great  convenience  to  the  People 
to  fetch  their  Wood  and  other  Neceffaries  ; laftly  at  the 
time  when  the  Water  goes  away,  it  yields  great  abun- 
dance of  Fifh,  as  has  been  already  laid.  And  that  which 
is  moft  Wonderful  is,  that  all  this  comes  to  pais  in  the 
fame  place,  and  the  fame  Year,  viz.  If  the  Lake  be  ear- 
ly dry,  and  it  fill  not  too  loon ; but  it  is  to  be  noted,  that 
the  Hay  does  not  grow,  nor  is  the  Millet  fown  all  over  the 
Lake,  but  only  in  the  more  fertile  places. 

There  are  only  three  forts  of  Fifh  taken  in  this  Lake, 
which  are  very  well  tailed.  They  are  the  Mufiela  Fluvi - 
atilis  or  Eel-put,  fome  of  them  weighing  2 or  -3  Pounds. 
Tench , fome  of  them  weighing  6 or  7 Pounds and  third- 
ly Pikes  in  very  great  plenty,  of  10,  20,  50,  and  fome  of 
40  Pound  weight;  in  the  Bellies  of  thefe  it  is  common  to 
find  whole  Ducks.  Crabbs  are  found  no  where  but  in  the 
Pitts  famine  and  Sueinskajamma ; they  are  large  but  ill 
tailed. 

The  Caufe  or  rather  Modus  of  all  thefe  wonderful  Phe- 
nomena in  the  Lake  of  ZJrkniiz  is,  according  to  my  Opi- 
nion and  Speculations,  as  followeth.  There  is  under  the 
Bottom  of  the  Lake,  another  Subterraneous  One,  with 
which  it  communicates,  by  the  feveral  holes  defcribed 
There  are  alio  one  or  more  Lakes  under  the  Mountain  Ja- 
vornikj  but  whofe  furface  is  higher  than  that  of  the  Lake 
of  Zjrknitz.  This  upper  Lake  is  poflibly  fed  by  fome 
of  thole  many  Rivers,  which  in  this  Country  bury  them- 
lelves  underground,  and  has  a Paffage  fufficient  tp  carry 
the  Waters  they  ordinarily  bring  unto  it ; but  when  it 
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Rains,  efpecially  in  Thunder  Showers  , which  are  the 
mofthafty,  the  Water  is  precipitated  with  great  Vio- 
lence down  the  fteep  Valleys,  in  which  are  the  Channels 
of  thefe  Rivulets ; lb  that  the  Water  in  this  Lake,  being 
encreafed  by  the  fuddain  coming  in  of  the  Rains  fafter 
than  it  can  empty,  fwells  presently  : and  finding  feveral 
Holes  or  Caverns  in  the  Mountain  higher  than  its  ordina- 
ry furface,  it  runs  over  by  them  both  into  the  Subterrane- 
ous Lake  under  chat  ofCirknitz,,  ( into  which  the  Water 
comes  up  by  the  feveral  Holes  or  Pitts  in  the  Bottom  there- 
of) as  likewife  by  vifible  Faffages  above  ground,  fuch 
as  Vrdinajamma,  Sekadulze7  and  Treje&z. 

That  feme  of  thefe  Faffages,  bring  Fifh,  feme  Ducks 
and  Fifh , others  only  Water,  feems  to  depend  on  the  po~ 
fition  of  the  inward  Mouths  of -thefe  Subterraneous  Chan- 
nels ; for  if,  they  be  fo  conftituted,  as  to  draw  off  the  Wa- 
ter from  the  furface  of  the  upper  Lake,  on  which  the 
Ducks  fwim,  they  muff  needs  be  drawn  away  by  the 
Stream  into  thefe  Caverns,  and  come  out  with  the  Wa- 
ter : But  if  fo  be  that  the  Channels  open,  into  the  upper 
Lake,  under  the  furface  of  the  Water,  and  from  thence 
afeend  obliquely  for  feme  fpace,  before  they  come  to  de- 
feend  then  the  Water  they  carry  is  drawn  from  below 
the  furface,  and  confequently  can  bring  with  it  no  Ducks, 
but  only  Fife.  Thofe  Pitts  which  yield  only  Water,  may 
well  be  fuppofed  to  be  fed  by  paffages  too  narrow  to  let 
the  Fifb  pals,  tho’’  their  multitude  may  make  the  quantity 
of  Water  they  emit  to  be  very  confiderable. 

The  Manner  of  the  falling  away  of  the  Water  or  emp- 
tying of  the  Lake,  I thus  explain.  After  a long  drought 
or  want  of  Rain,  all  the  Springs  that  feed  the  upper  Lake 
under  JavormkMQ  much  diminifhed;  fo  that  wanting  frefih 
fupplies,  it  ceafes  to  run  over  by  the  feveral  Channels, 
but  now  mentioned  : hence  the  Lake  ofZjrknitz,  and 
that  under  it,  are  fed  only  by  the  eight  Rivulets  that  al- 
waisfall  into  them ; and  then  the:  Water  draws  offfafter 
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•than  it  comes  in,  both  by  the  Chanels  of  Mala  and  Velka* 
-karlouza,  as  alfb  by  a concealed  Subterraneous  Paffage  out 
of  the  under  Lake,  which  latter  alone  is  able  to  tranfmit 
more  Water,  than  the  faid  eight  Rivulets  afford.  Confe- 
quently  the  Lake  muff  fink,  and  that  in  a certain  propor- 
tion of  Time,  depending  on  the  quantity  of  Water  to  be 
evacuated,  compared  with  the  excefs  of  that  that  runs 
out  above  that  that  enters  it,  in  the  fame  time  : Thole 
Pitts  that  are  higher  are  fooneft  drie,  the  lower  lateflr,  and 
fo  come  to  be  emptied  in  the  Order  above  defcribed.  And 
when  the  Lake  is  all  dry,  then  the  faid  Rivulets  foak  by 
feveral  little  holes  in  the  Bottom,  into  the  under  Lake,  and 
all  their  Water  is  carried  away  by  the  aforefaid  Subterra- 
neous Paffage. 

That  there  is  fuch  a Paffage  is  very  evident,  and  that 
it  communicates  under  ground  with  the  Chanels  of  Mala 
and  Velka-Kjrlouza,  coming  out  with  them,  as  has  been 
already  faid, near  St .Cantian  at  a Rocky  Cave,and  making 
the  River  Jefero.  For  when  the  Lake  of  Zjrknitz  is  very 
full,  and  runs  out  at  both  Velka  and  Mala-Kjrlouza,  the 
River  Jefero  at  St.  Cantian  overflows,  and  runs  with  great 
Violence.  When  it  only  runs  out  at  Mala-Kjirlotiza 
( which  is  fomwhat  lower  than  the  other  ) then  the  Wa- 
ter of  Jefero  is  much  lefs  rapid.  But  when  the  Lake  is  lb 
fallen,  -that  it  runs  out  at  neither  of  the  two,  the  River 
Jefero  is  ftill  dels,  but  runs  with  a confiderable  Stream,  till 
two  days  after  the  Lake  has  been  dry  ^ after  which,  the 
faid  River  becomes  little,  voiding  no  more  Water  than 
the  Lake  receives  from  the  eight  Rivulets  that  run  into 
it  .;  by  which  it  is  clearly  proved,  that  this  Subterraneous 
Paffage  does  meet  with  the  Channels  of  Velka  and 
Mala-Kjtrlottzay  and  needs  no  farther  111  ultra  tion. 

Hence  in  appears,  why  this  Lake  fometimes  is  twice  or 
thrice  drie  in  a Year,  at  other  times  continues  full  for 
3 or  4 Years  together,  but  was  never  known  to  be  drie 
for  a whole  Years  time  ; for  it  falls  drie  at  any  time  when 
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there  falls  but  little  Rain  in  a long  fpace  of  time ; and  in 
Rainy  Years  it  continues  always  full ; but  it  never  happens 
in  this  Country,  that  there  is  a drought  for  a whole  Year 
together. 

The  Ducks  I have  fo  often  mentioned,  and  which  are 
call:  out  with  the  Water,  are  generated  in  the  Lake, 
der  the  Mountain  j favormc ; when  they  fir  ft  come  out, 
they  Twin)  well,  but  are  ftark  blind,  and  have  no  Fea- 
thers on  them,  or  but  few,  and  therefore  are  eafily  caught; 
but  in  14  days  time  they  get  Feathers,  and  recover  their 
fight  yet  fooner,  and  afterwards  fly  away  in  Flocks.  They 
are  black,  only  white  on  the  Fore-head,  their  Bodies  not 
bigg,  refembling  ordinary  Wild-Ducks , and  are  of  a good 
taft,  but  too  fatt,  having  near  as  much  fatt  as  lean. 

I kill’d  iome  of  them  as  foon  as  they  had  been  caft  out 
at  Sekudulze^  and  opening  their  Bodies,  I found  in  them 
much  fand,  and  in  fome  few,  fmall  Fifhes;:  in  others  green 
fluff  like  Grafs  or  Herbs:  which  was  the  more  Arrange,  be- 
caufe  I never  found  any  green  thing  growing  in  any  of 
our  Subterraneous  Grottoes  or  Lakes  in  QurntoU  y I tried 
alio  to  procure  fome  of  the  Fifh  at  the  time  of  their  being 
caft  out,  to  open  them  and  fee  what  they  live  upon,  but 
notwithftanding  all  my  endeavour,  I could  not  get  any  of 
them  to  fatisfie  my  Curiofity  withall. 

Almoft  every  Year,  at  a Hole  in  the  Mountain  called 
Storfeg,  about  German  Mile  from  the  Lake  of  Zjrk- 
niz , near  the  Town  of  Laas,  whenever  there  happen 
great  Floods  of  Rain,  this  fort  of  Ducks  is  caft  out  in  great 
abundance,  by  the  Water  gufhing  out  with  much  force. 
I conceive  that  this  Cavern  St  or  [eg  is  another  Paffage  out 
of  the  fame  Lake  under  Javornic,  that  overflows  and  fills 
up  our  Lake  of  Zjrknitz; but  this  being  fomewhat  higher, 
it  never  runs  out,  unlefs  the  faid  Lake  be  more  than  ordina- 
ry fwell’d  by  the  Violence  of  the  Rains.  The  Cafting 
out  of  great  Numbers  of  Ducks  here,  is  fo  common  that  it 
is  lookt  upon  as  no  Rarity, 
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It  may  feem  ffrange  and  hard  to  believe,  that  there 
Should  be  fucli  Subterraneous  Lakes  and  Channels  as  we 
here  fuppofe  ; but  befides  that  without  them  it  would  be 
impoffible  to  account  for  all  thefe  feveral  .Effects,  which 
are  molt  true,  and  which  I my  felfhave  obferved  ; there  is 
a moft  Notable  Inffance  of  the  like  things,  found  in  the 
Subterranean  Cavern  called,  The  Grotto  Podpetfchio , which 
is  reprefented  in  Fig.  III. 

This  Grotto  is  in  CarnioU  in  the  Parifh  of  Guetenffeld, , 
diftant  four  German  Miles  from  the  City  Labac.  a is  a 
Hole  or  entrance  into  the  Rocky  Mountain  ; b is  a great 
Cavern  inthe  Mountain,  capable  to  hold  above  a hundred 
Horfemen  ; /,  k is  a Channel  bigg  enough  fos-a  Man  to 
pals  by,  as  far  as  the  Lake  <?,  out  of  which  Lake  the  In- 
habitants hereabouts  draw  all  their  Water,  (having  none 
nearer)  and  fetch  it  with  lighted  Torches.  Into  this 
Lake  o the  Water  runs  with  a great  ftream  by  the  Chan- 
nel /.  And  out  of  this  Lake  it  fall  do  wn  a Precipice  into  a 
great  Cavern,  with  fo  much  noife  that  the  difcharge  ofa 
Piffol  would  not  be  heard  here.  There  is  likewife  ano- 
ther Channel  m which  tends  upwards  obliquely,  and 
leads  to  the  great  Lake  n9  whole  length  and  breadth  are 
hitherto  undifcovered ; I lookt  about  it  with  many  lights, 
and  could  fee  nothing  but  Water,  and  throwing  Stones 
feveral  ways  as  far  as  I could,  I heard  them  all  fail  in  the 
Water : and  I found  the  depth  of  it  near  the  Bank  to  be  io 
Cubits , and  doubt  not  but  it  is  much  deeper  in  the 
, middle. 

The  Country  People  told  me,  that  this  Channel  l affords 
always  an  equal  quantity  of  Water,  or  elfe  is  quite  dry  ; 
and  that  fbmtimes  it  will  ceafe  to  run  in  a Moment,  and 
continue  dry  for  Pome  Weeks,  and  then  on  a fudbain  it 
will  run  again  with  great  force,  fo  as  the  Noife  thereof 
frequently  frights  the  People  as  they  come  for  Water. 

Out  of  the  Cave  b there  is  another  Channel  c,  which  is 
divided  into-  three  others  df  e9  f This  Channel/tends 

obliquely 
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obliquely  do  wnwards,  till  it  comes  to  a.  running  Water  in 
g,  from  whence  one  may  go  on" to  h,  where  looking  thro’ 
a little  hole,  one  may  fee  another  little  Lake. 

All  the  Channels  I Jhave  mentioned,  pre  formed  in  a 
vdryhhafd:  Rocky  an^are.ffiooth:or|)QHflied>  as  if  cut  by 
Mens  Hands  : Theie  may:  befeen  by  any  one  that  will  go 
with  lighted  Torches  ; and  there  are  ipany  fuch,  in  which 
I have  not  been. 

If  any  one  would  carry  a Boat  to  the  Lake  n,  and  would 
row  u pon;  it,  I. doubt  not, but  he  might  find;  feyeral  curi- 
ous things.  I believe  this  Subterraneous, Lake  to  be  a 
German  Mile  long  ; for  from  tins  Grotto  Podpetfcbio,  at  a 
Miies  difiraucej  there  is  a V liiage  called  Kjmpale,  whole 
Inhabitants  have  no  other  Water,  than  what  they  fetch 
out  of  a hole  in  the  Rocky  going  with  lighted  Torches, 
by  a large  Channefto  a great  Lake  under  ground.  I mea- 
fured  with  good  Geometrical  Inliruments,  fuch  as  Miners 
life,*  the  Level  of  theie  two  Lakes  of  Pvipetfchio  and  Kjtm- 
pale,  and  found  them  to  be.  in  one  Horizon  ; and  this  I did 
twice,  both  when  the  Channel  /at  Podpetfchio  run,  and 
when  it  did  not  run.  When  it  began  to  run,  I found 
that  the  Lake  n was  two  Cubits  higher  than  it  had  been 
before ; when  it  ceaied  to  run,  I came  again  on  purpofe  to 
obferve  it,  and  found  that  then  allb,  the  other  Lake  at 
Kjtmfale  was  in  the  fame  Level  j from  whence  it  is  mold 
certain,  that  thefe  two,  are  only  one  continued  Subterra- 
nean  Lake,  &c * 
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But  Note,  that  in  fuchof  thefe  Places  as  lie  open  to  the 
Sea,  and  where  no  great  Rivers  are,  the  Quarter-moon^ 
high-waters,  hold  out  longer  than  the  times  fhewd  by 
this  Reduction,  near  half  an  hour. 

As  alfo  that,  when  by  reafon  of  the  long  Droughts  in 
Summer , or  continual  hard  Frofts  in  Winter , the  frefh 
Waters  are- low  ; or  when  the  Wind  blows  hard  at  A/, 
or  N.  W.  the  Tides  may  hold  up  longer  in  the  River  of 
Thames , than  the  Times  fhewed  in  the  I able.  But  when 
the  Wind  is  ftrong  at  W,  or  W.  by  S.  or  there  are  great 
Frefh es ; they  hold  not  out  fo  long,  but  f the  difference  is 
ieldom  above  half  an  hour. 
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A Conjefture  at  the  Quantity  of  Blood  in  Men , to- 
gether with  anEjiimate  of  the  Celerity  of  its  Circu- 
lation. By  Allen  Moulin  M.  D.  Reg.  Soc.  S. 

IN  a.  Sheep  weighing  alive  1 1 8/.  we  found  but  5/.  \ of 
Blood  which  is  but  of  the  weight  of  the  Sheep.  In 
a Lamb  weighing  30/.  \ when  living,  there  was  but  ifi. 
of  Blood  which  is  nearly  a ioth.  part. 

In  a Dmk  weighing  alive  2/.  14  Ounce's  50  gr.  wc 
found  an  ounce  a half  and  5 3 gr.  of  Blood,  which  is  lefs 
than  a 28^.  of  the  whole  weight  of  the  living  Duck * 

In  a Rabbit  weighing  10  Ounces,  7 Dr.  and  50,  gr.  wc 
found  2 Dr.  57  gr.  of  Blood,  which  is  about  a 30 th.  Part. 

In  the  right  Ventricle  and  Auricle  of  the  Heart  of  a 
Dog,  I found  6 ounces  of  Blood,  after  that  I inje&ed  into 
the  jugular  Vein  a Liquor  that  coagulated  the  Blood.  I 
found  a greater  quantity  of  Blood  in  the  Heart  of  another 
Dog , whom  I treated  after  the  lame  manner.  The  Hearts 
were  much  diftended  by  the  Blood  found  in  them.  I fhall 
therefore  fuppole  that  4 ounces  only  were  received  at  a 
time  by  thefe  Hearts  without  force,  that  is  naturally : And 
leaft  I mould  fuppole  a greater  quantity  of  Blood  to  be  ad- 
mitted at  a time  than  really  is,  I will  fuppofe  a Mans 
Heart  which  is  much  larger,  (and  has  much  larger  VelTels 
than  thole  I fpeak  of)  to  receive  but  4 ounces  at  each 
Diafiole . Allowing  7 5 Pulfes  to  every  Minute,  there  will 
be  4500  in  an  hour,  and  18000 ounces  of  Blood  tranfmit- 
ted  in  that  time.  This  laid  Number  is  the  Product  of 
the  foregoing  4500,  being  multiplyed  by  4,  the  Number 
of  Ounces  at  a Diafiole , 


Now 
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Now  if  wc  fhall  fuppofe  that  a Mans  Blood  bears  the 
fame  Proportion  to  his  weight,  as  that  of  any  of  the  afore- 
faid  Animals  had  to  its  weight,  which  in  a Lamb  was  the 
greateft,  being  2i  part,  it  will  follow  that  the  quantity  of 
circulating  Blood  in  a Man  weighing  160/.  will  not  exceed 
Si.  on  28  ounces ; According  to  which  computation  the 
Blood  will  circulate  140  times  in  an  hour.  But  let  us  fup- 
pofe that  inftead  of  8/.  the  maffe  of  Blood  in  fueh  a Man 
be  1 2/.  it  will  follow  that  it  will  circulate  between  93  and 
94  times  in  an  hour ; which  is  a circulation  and  half,  and 
lomewhat  more,  every  minute.  I take  this  laftcomputa- 
tiontobevery  model!:,  when  efpecially  it  isconfidered 
that  in  the  Lamb  when  opened, there  was  fearce  a dram  of 
Blood  ; in  theS beep  not  3 01m.  to  be  feen.  From  the  celerity 
of  the  motion  of  the  Blood  now  mentioned,  we  may  gfee 
a good  account  of  the  fuddain  Refedidn  with  viduals,and 
particularly  fuch  as  are  liquid  : we  may  alfo  account  for 
the  quick  pafliog  of  Ufin,frorn  the  fame  thing  ; and  alfo 
the  quick  motion  of  the  Chyle  into  the  Breafts  of  Nurfes, 
without  fuppofing  unknown  paffages,  from  the  Stomach 
or  any  other  part,  into  the  Bladder  and  Breafts. , 

Half  an  ounce  of  Blood  at  a Diafiole  is  the  greateft' 
quantity  that  1 remember  any  Anatomift  fuppofes  to  gett 
into  the  Heart,  and  they  fuppofe  the  quantity  of  Blood  in 
the  Body  to  be  between  1 5 and  25/.  by  which  it  will  ap. 
’pear  how  their  computations  and  mine  differ. 
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Catalogus  Eclipfium  omnium  Satellitum  Jovialium 
Anno  1688  per  univerfam  Terratxi  Vifibilium ; 
momenta  Occultationum  eorum  in  Jovis  Umbra , 
ac  ex  eadem  Egreffuum  fub  Meridiano  Londinenfe 
exhibens.  Supputante  K H. 

CUM  infiituto  perutili  Cl.  Flamfteedius  Afirommm  Regius } ha- 
rum  Eclipfium  Catalogo  ABa  Vhilofophica  per  annos  aliquot  ulti- 
mo elapfos  auxerit 3 ejufque  ufius  eximios  ad  inveniendas  Locorum 
Longitudines  docuerit,  in  Num.  154.  Sc  1 6$  J nimis  puhlici  inter ejje  vi- 
. fum  e(l3  quam  ut  opus  refiitutioni  Geographic  maxime  accommodatum  non 
continuaretur.  Cumque  accuratus  iUe  Author 3 proculdubio  magts  arduis  in- 
tent us  3 inf  ant  is  anni  Catalogum  fupputatum  non  dederit , aliend  ope  uti 
vecefie  erat\  ideoque  ex  Tabulis  aliis3  neque  parem  cum  ccelo  confenfum  pro- 
fejfis3  prodit  hec  Eclipfium  feries3  quam  Afironomis  univerfis  ferio  com- 
mendamus ; ut  tandem  Reirauratc  Geographic  fundamenta3  hac  me- 
thodo  faciUimd  ac  nullo  fere  Infirumentorum  apparatu  prefiandd,  fed  que 
minime  fallat3  jaceantur. 

Que  hue  pertinent  precept  a Afironomice  doBos  latere  non  pojfunt ; 
difeere  cupidi  Num.  i ^4.  quod  querunt  abunde  invenient.  Unicum  mo- 
ver e non  abs  re  erit3  nempe3  Tube  0B0  vel  etidm  feptem  pedum  3 hac  efi3 
facile  port  at  Hi,  momenta  harum  Eclipfium  fat  is  difiinBe  obfervari  pojje 3 
prefertim  in  extenoribm  Satellitibus,  fi  modo  Lent  is  Objective  apertura 
2 £ vel  3 poUices  pat  eat.  Sic  enim  Radiorum  maxima  copia  ad  oculum 
refiaBa  perveniet3  unde  minime  he  SteUule  in  vicinia  Jovis  conflict 
fojfint , que  alias  luce  ejm  r.imid  obfufcarer.tur ; ac  quamvis  colonbm  tin - 
gantur,  ac  Jovis  limbus  parum  nitidus  videatur3  tamen  cum  de  momenta 
amifie  vel  recuperate  Luc  is  mice  agatur,  fufficit  eas  lumine  quantum  fi- 
eri pojfit  quBas  m oculos  certius  incurrere. 

In  Cat-alcgo  quern  jam  damns  ira.  & em.  Immerfiones  & Emerfiones 
denotant  Satellitis  ejm  quern  numerus  annexus  commoner  at ; Intimo  pro 
primo  habito3  extimopro  quarto.  Afienfcm  vero  (%  j eas  ex  his  Echpfibus 
que  Londini  vifibiles  eff'e  pojfunt  defignat3  queque  JufJ'u  Societatis  Regie 
anmente  celo  obfervari  debent. 

Intra  Hore  quadraniem  momenta  hie  po fit  a cum  cxlo  confentkntia  fie- 
ramm  : in  primo  ac  tertio  Satellite  mitito  propim , in  quarto  fecund® 
ambiguum : Itaque  paulo  ante  tempus  prefignatum  objervator  attendere 
debet.  rAEquatumem  Luminis  ex  diverfis  Jovis  d Terra  difiantiis  ortam 
. confulto  cmifimm } eo  fine  ut  neceffitas  ejus  quant aque  fit  vbfervanti  perck 
peretur.  M m m * Cafa- 
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Accounts  of  B O O K S. 

Propojitmtes  Hydrojlatic#  ad  Itluftrand.  Ariftarchi  Samii 
Syftema  deftinau,&  quddam  Phenomena  Nature  Gene - 
ralia.  duth.  Francifco  Jeffop,  Arm.  Land,  4t0*  1687. 

TH I S Book  contains  an  Hypothefis,  and  Demonftrati- 
on  thereupon,  concerning  the  Nature  of  Bodies  and 
their  motions.  The  Author  defines  a denfe  Body  to  be  that 
which  hath  leaft  Vacuity.  A Bubble  a rarer  Fluid  in  a more 
Solid : a Drop  a denfer  Fluid  in  a more  Rare.  His  Pofiti- 
on  is,  That  & denfe  Body  is  more  potent  than  a rare.  His 
Suppofition  is.  That  in  a Body  mixt  of  thefe  two,  both  en- 
deavour to  recede  from  the  Qenter  of  it : And  thence  his 
firft  Propofition  is,  That  the  moft  denfe  Parts  will  get  out 
mold,  the  lefs  denfe  will  remain  in  inner  Stations,  which  he 
calls  natural,  z.  He  fuppofes,  any  other  Body  immers’d  in 
this  will  find  and  take  its  natural  Station,  according  to  its 
comparative  Denfity : the  endeavour  to  go  to  this  natural 
Station,  if  downwards,  is  Gravity  3 if  upwards,  is  Levity. 
Thefe  Bodies  are  comprefs’d  by  External  Bodies.  Thence, 
4.  he  concludes.  Spherical  figured  Bodies  to  have  leaft  of 
any  figured  Bodies  of  this  Compreffion.  5.  Hence,  That 
denfer  and  rarer  Bodies  will  not  mix,  but  6.  the  inclofed 
will  be  preft  by  the  other  into  a Spherical  Body,  a Drop,  or 
a Bubble.  7,  If  the  Figure  be  alter’d,  it  will  have  an  endea- 
vour to  reftore  it  felf.  8.  Leffer  Globules  will  have  more 
of  that  endeavour^  whence  a greater  broken  into  leffer 
Globules  produces  more  of  this  endeavour  outward.  9.  That 
a Globule,  in  its  natural  place,  is  eafily  diffipated.  10.  The 
nearer  a Globule  is  to  its  proper  place,  the  lefs  is  its  Gravity 
or  Levity.  But,  1 1.  In  a turbid  Body  the  denfer  parts  will 
fettle  about  the  Center,  the  rarer  outwards : thofe  he  calls 
a TerreUai  thefe  an  Atmojphere  : this  Compound  will  find 
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its  natural  Nation  with  refped  to  others:  two  of  thefe  meet- 
ing, may  coalelce,  and  make  one  Terrell f and  one  Atmofyhere  5 
many  of  them  will  make  a Terra.  If  two  or  more  of  thefe 
touch,  and  do  not  mix,  they  will  be  difficult  to  be  feparated : 
the  more  there  are  of  thefe  in  the  fame  fpace,  the  harder  they 
will  be  to  be  feparated  : hence  he  deduces  a Problem,  That 
’tis  poffible  to  dimini (h  Bodies,  that  the  Coherence  thence 
arifing  (hall  be  greater  than  a given  Power : this  he  fuppofes 
the  caufe  of  Hardnefs.  His  next  Pofition  is,  That  a heating 
Globule  immers’d  in  a terminated  Fluid,  whether  Spherical, 
or  Oval,  will  fettle  it  felf  in  the  Center  of  Gravity  of  it : hut 
if  through  this  Fluid  there  be  a paffage  to  another  Fluid,  the 
heating  Body  will  be  put  out  of  that  Center  into  the  Focm 
of  the  Oval : The  Conflict  between  the  included  and  paffing 
Particles  will  create  a Vortex , whofe  included  matter  (hall, 
move  exactly  as  the  Elliptical  Hypothecs  of  the  Planets  fup- 
pofes, and  anfwer  not  only  to  that  but  to  any  other  Hypo- 
thefis. 

The  Application  of  this  Hypothefis  he  explains  in  a Letter 
to  .Mr.  JJionj  in  which  heexprefles  his  Efteem  of  Ariftarchus^ 
the  vindicating  whole  Honour,  put  him,  about  two  years 
fince,  upon  thefe  Principles,  which  he  in  the  interim  digeft- 
ed,  and  fent  to  the  Oxford  Society  5 from  whom  receiving 
no  Obje&ions,  he  thought  good  to  publifh  now  : and  that 
becaufe  they  will  ferve  to  explain  not  only  the  Ariftarchian 
but  the  Ptolomaich^,  Tychonic and  perhaps  any  other  Syftem 
of  the  World,  and  any  kind  of  Philofophy,  not  ridiculous  at 
firfl  fight,  whether  a Vacuum  be  afferted  or  denied.  But  as 
to  Elasticity , he  does  not  affert  thefe  Principles  to  have  given 
the  only  caufe,  nor  that  they  can  explain  Vegetation  without 
an  Anima  3 but  he  fuppofes  them  fufficient  to  explain  Cohe- 
fion.  He  explains  a threefold  effe<3:  ofPreliure,  1.  That 
which  a£ts  on  a Body  in  its  own  place : 2.  That  which  pref- 
fes  it  towards  the  Center  when  out  of  its  place : 3.  The  dif- 
ference between  the  Moment  and  Impediment  tending  up- 
wards or  downwards.  Thus  far  he  communicated  to  the 

Oxford 
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Oxford  Society.  To  this  he  adds  quatuor  Lemmata,  de  novo J 
which  he  applies  to  the  Explication  of  Cartefius  his  Syftem, 
fuppofing  the  matter  between  the  Vortices  that  joyn  to  that 
of  the  Sun,  to  influence  that  by  its  Ingrefs,  fo  as  to  keep  the 
Sun  in  the  Focus  of  the  Elliptic ^ Vortex.  This  premifed, 
he  fubjoins  his  firft  Lemma,  where  he  prefents  the  Sun  in  the 
Center  of  Gravity  of  its  Syftem  without  Vortex  or  turbina- 
ted motion : in  the  fecond  he  dire&s  it  to  the  Focus  of  th& 
* EUipfe : in  the  third  he  generates  the  Vortex  by  the  conflid 
of  the  entring  and  contain’d  matter,  exactly  agreeing  with 
the  Phenomena  3 and  turns  round  the  Sun  by  the  motion  of 
the  Vortex , giving  the  Planets  their  exa£t  Motions,  which 
they  cannot  deviate  from. 

Laftly,  He  generates  Earths  or  Planets  by  the  Coalition 
of  many  fmaller  into  greater  Bodies : thefe  he  explains  more 
particularly  from  his  Principles  5 and  then  anfwers  two  Ob- 
jections which  may  be  made  againft  it  (as  he  conceives,)  and  a 
third  which  a Demonftration  of  Mr.Nh??Ws,upon  a Suppofi- 
tion  of  his, doth  direftly  oppofe:  to  which  he  anfwers,  That 
that  Hypothesis  ought  to  be  corrected  3 and  gives  hisRea- 
fons  which  he  thinks  fufficient.  He  difapproves  of  the  Hy- 
pofhelis  of  the  Planets  gravitating  upon  each  other,  and  ex- 
plains his  Reafons  from  the  fimilitudeof  a Ship  in  the  Wa- 
ter 3 and  ends  his  Epiftle  with  this  Conclufion,  That  though 
the  Moon  were  a thoufand  times  bigger  than  the  Earth,  it 
would  not  be  able  to  move  the  leaf!  Sand  out  of  its  place,  if 
that  were  the  Center  of  the  Earth  : the  like  he  fuppofes  of 
the  other  Planets,  with  refpeCt  to  the  Sun. 


'Tabu- 
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I Tabular uhi  Aflronomlcarum  pars  prior,  de  motib m Solis  & 
Luna,  necnon  de  pofitione  fix  arum,  ex  ipfis  ObferValionibus 
deduBis : cum  ufu  Tabularum,  dec,  Autbore  Ph.  de  la 
! Hire  (Itygio  Matbefeos  Frofejfore  ac^egia  Scientiarum 
t Academia  Socio.  aJ°‘  Parifiis.  1687. 

s . . 

[ / | N HIS  Author,  long  fince  eminent  for  his  Skill  in  Geo* 
metry,  does  now  fucceed  the  accurate  Mr.  Picart  in 
the  Royal  Obfervatory  at  Paris,  and  this  Book  is  the  firft: 
Fruits  of  his  Aftronomical  Endeavours.  It  is  chiefly  defign- 
ed  to  teach  an  accurate  method  of  Calculus  for  Eclipfes,  efpe- 
cially  Solar,  where  he  makes  ufe  of  the  Contemplation  of 
the  ConftruCtions  of  them,  by  the  parallel  of  Latitude  fup- 
pofed  to  be  projected  into  an  Ellipfis , which  is  here  attri- 
buted to  the  excellent  Mr.  Cajftni,  though  firft  publifhed  in 
Englijh  by  Mr.  Flamfleecl  in  Sir  Jonas  Moor’s  Works,  under 
the  Title  of  The  Doctrine  of  the  Sphere,  and  there  averted  to 
its  firft  Inventor,  Sir  Chrifiopher  Wren. 

What  is  moft  confiderable  in  this  Book,  is  the  large  Table 
of  the  Longitudes  and  Latitudes  of  Places,  chiefly  in  France , 
which  have  been  taken  by  the  King’s  Order,  with  great  ex- 
a&nefs,  and  may  poftibly  be  inferted  in  the  next  Tranfatlion. 
x.  A Table  of  the  right  Afcenflons  and  Declinations  of  fixty 
three  principal  fixt  Stars,  to  the  Year  1 686.  compleat,  dedu- 
ced from  new  and  accurate  Obfervations.  3.  An  Empirical 
Table  of  the  Moons  Equations  in  the  New  and  Full  5 dedu- 
ced Amply  from  Obfervations  of  Eclipfes : here  the  greateft 
is  made  40.  57'.  44".  and  the  reft  nearly  ofcillatory,  or  equal 
at  equal  diftances  either  from  Apcgaon  or  Perigaon,  which 
our  Mr.  Street,  in  his  AJlronomia  Carolina t has  made  precife- 
ly  fo,  only  his  greateft  Equation  is  about  three  minutes  big- 
ger. 4.  A Correction  of  the  Moons  Motiorr,arifing  from  the 
diftance  of  the  Moon  from  the  Apogaon  of  the  Sun,  or  which 
is  all  one,  from  the  Anomaly  of  the  Sun;  about  the  Invert 
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tion  whereof,  there  is  a Difpute  between  this  Author  and 
one  Mr.  Le  Febure , each  of  them  efteeming  it  a Difcovery 
worth  contending  for.  Mr.  De  la  Hire  makes  the  greated 
quantity  of  this  Equation  to  be  thirteen  minutes,  in  the  mean 
didance  of  the  Sun,  to  be  added  to  the  Moons  place  in  Sep- 
tember and  fubdra&ed  in  March  j which  Le  Febure  allows.to 
be  but  11. 9".  If  there  be  any  thing  due  to  the  firfl  Propo- 
fer  of  this  Difcovery,  it  will  appear  that  neither  the  one  or 
the  other  of  thefe  Pretenders  have  any  juft  claim  to  it  5 for 
that  it  is  conceived,  that  the  whole  matter  is  fully  and  am- 
ply fet  forth  in  the  Appendix  to  the  Catalogue  of  the  South- 
ern Stars,  publilhed  in  London  by  E.  Halley  in  the  Year  1679, 
and  foon  after  Tranflated  into  French,  and  printed  in  Park  5 
witnefi  the  Journal  des  Scavans  oiSept.  4. 1679.  There  thefe 
Mejfieurs  might  have  read,  under  the  Title  of  guedam  Lu- 
naris  Theorie  Emend ationem  Sped  anti  a,  the  following  Pa fifage, 
gpuoniam  tantas  inequalitates  in  Term  revolutionibus  non  pati- 
twtur  Horologia , necejje  tU  Lunam  ipfam  citation  motuferri  in 
fia  orbita , qmm  Terra  esi  Jphelia , remijjiori  cum  in  Perihdio 
it  a ut  omnium  accelerationum  fumma  menfe  Septembri , ad  tre- 
decem  minuta  circiter  ajfurgat . Retardationes  vero  omnes  ag- 
gregate^ menfe  Marti 0,  tantundem  efficiant.  Adhibeatur  itaq 5 
ijla  temporis  equatio  que  Terre  mot  urn  diurnum  equabilem  (la- 
tuit  $ in  Calculo  vero  lociLune^  medio  Lune  motui  addenda  ejl 
nona  pars  equation  is  Solis  fublative,  auferenda  vero  ab  e<?,  f 
equatio ft  additiva:  wherein,  is  contained  not  only  the  Form 
of  this  Equation  of  the  Lunar  Motions,  but  the  very  Quan- 
tity, viz.  thirteen  Minutes,  exaftly  as  Mr.  De  la  Hire  has  it. 
Hence  it  fhould  feem,  either  that  this  inequality  is  raoft 
juftly  dated  by  the  exaft  Coincidence  of  the  Conclusions  of 
two  fo  different  Inquirers  5 or  that  the  latter  having  feen 
the  afore-cited  Paffage,  and  finding  it  warranted  by  Obfer- 
vation,  might  think  it  an  Invention  not  unworthy  a French- 
man : And  whereas  Mr.  De  la  Hire  feems  to  conclude,  that 
this  Equation  ceafesinthe  Quadratures,  and  is  greated  in 
the  New  and  Full  Moons  $ when  he  comes  to  the  confidera- 
- tion 
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tion  of  the  Lunar  Motions  extra  Sjzygias,  (which  is  here 
promifed  ) he  will  find  it  no  lefs  requifite  in  the  Quadra- 
tures than  in  Eclipfes  3 feveral  undoubted  Qbfervations  (hew- 
ing the  Neceffity  thereof. 

Among  the  Precepts  for  the  ufe  of  the  Tables,  there  is  a 
: pretty  Remark  concerning  Refra&ions,  which  this  Author 
faith  he  hath  often  experienced;  viz.  That  the  Beams  of 
the  Stars  being  obferved  in  a deep  Valley  to  pafs  near  the 
Brow  of  the  Hill,  are  always  more  refra&ed  than  if  there 
were  no  fuch  Hill,  or  the  Obfervatiop  were  made  on  the 
top  thereof  3 as  if  the  Rays  of  Light  were  bent  downwards 
iii  a Curve,  by  palling  near  the  Surface  of  the  Mountain. 


The  Report  made  to  his  Majefty  ly  the  Company  of  Parifh- 
Clerks  of  London,  of  the  Number  of  Chriftnings 
and  Burials  in  the  fears  1686  and  \ 6 87. 

TV.  ; . ;/'j  - 1 > - '"v/.i  7 r 
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Anno  1 68 6.  Anno  1687.' 


Males 

7575 

Males 

7737 

'Females 

7119 

Females 

7214 

.In  all 

14694 

In  all 

14951 

Males 

11828 

Males 

1 11 74 

Females 

10781 

Females 

10.286 

In  all 

22609 

In  all 

21460 
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An  IJ\(gDEX  to  the  Sixteenth  Volume 
of  the  jP hilofophical  Tranfactions ; begin- 
ning Numb.  1 79 , and  ending  with 
Numb.  i p i . inclufive. 


The  fir H Figure  refers  to  the  Number  of  the  Tra£ts3 
the  fecond  to  the  Page. 


A. 


H E Abacus  of  the  Chi- 
nefe  _ 180.66 

A I R,  its  Oppofition  to 
Projects  179. 19 
Shooting  by  the  Airs  Rarefa- 
ction x 179.  2 1 

Specifick  Gravity  of  Air  1 81. 1 04 
How  faflb"  the  Air  rallies  into  an 
exhaufted  Receiver  184.195 
The  Refiftance  of  Bodies  to  Air 
meafiired  186.  269 

A uniyerfal  Alphabet  182. 126 
ASTRONOMY.  Two  new  Sa- 
tellites of  Saturn  difcovered  by 
CaJJini  1 8 1 . 79.  & 1 87-  299 
Jupiter  eclipfed  by  the  Moon 
Mart.  31. 'and  Mali  28.  1686. 
obferved  at  London  181.  86.  at 
Tar  is  185.  175.  at  Avignon  and 
Nurenburg  ib.  177.  at  Greenwich 

1 84. 206 

Moons  Eclipfe  of  Nov.  50.  1685:. 
obferved  at  Nurenburg  182. 146. 
at  Lisbon  184.  2 q§,  at  Siam 

185,  252 


Jupiter  s Geocentrick  Place  for  th 
Year  1687.  . 184.204 

Eclipfes  of  Jupiter  s Satellites  for 
1687.  184.200.  for  1688. 

19:1.45$ 

Eclipfe  of  the  Moon  Nov.  19.1 686, 
obferved  at  Dublin  1 85.236 
Saturn  eclipfed  by  the  Moon  Mart. 
1 9. 1 687.  obferved  at  Totteridge 

186.268 

Several  Obfervations  of  the  fmall 
Eclipfe  of  the  Sun  Mail  1. 1687. 

• 189. 370 

The  height  of  the  Atmofphere  181. 

r ' - \ 

b: 


Heights  of  the  Mercury  in  the 
Barometer,  at  given  Altitudes 
from  the  Earth  1 81. 1 06 

Principal  Phenomena  of  the  Ba- 
rometer , ib.  no.  the  caufe  of  the 
fame  ib.  1 1 r 

A new  fort  of  Barometer,  encrea- 
fing  the  Divifions  ad  libitum 

185.241 


Quantity 


[ 447  j 


Quantity  of  Blood  in  Man  e [hun- 
ted, and  the  Celerity  of  its  Cir- 
culation 19 1.  455 

Bodies  diflolved  in  corroding  Men- 
firua , why  they  fwim  therein 

181.88 

BOOKS.  An  EBay  towards  the 
Recovery  of  the  Jewifh  weights 
and  meafures,  by  R.  Cumber- 
land, D.U.  I79-4-3 

Ephemeris  ad  Annum  1686.  3c 
Longit.  Urbis  Londin.  1 79.  g 5 
A true  Enquiry  into-'  the  vulgarly 
received  Notion  of  Nature,  &c. 

1 8 r . 1 1 6 

Traitte  du  Mouvement  des  eaux 
&c.  par  Mr.  Mariotte  181.  1 19 
Two  Effays  in  Political  Arithme- 
tick,  by  Sir  Will . Betty,  Knight, 

185.151 

Methodus  Figurarum  lineis  redis 
3c  curvis  comprehenfarum  Qua- 
draturas  determinandi.  Auth. 
J.Craige  185.185 

The  Natural  Hiftory  of  Stafford - 
{hire,  by  R.  FlottfL  L.D.  1 84.207 
Sciotericum  Telefcopi’cum ; or  a 
new  Contrivance  of  adapting 
a Telefcope  to  a Sun-Dial,  by 
W.  Molineux , Efq;  1 84.  215 

La  Quadrature  du  Circle , par 
Mr.  Mallement  de  Meffange,  and 
the  lame  refuted  185.245 
Voiage  de  Siam  des  peres  Jefukes 

185*  249 

Hiftona  Plantarum,  Tom.  1.  Au- 
thore  'f.  Raw  186.287 

Philolbphite  Naturalis  principia 
Mathematica.  Auth.  If  Newton 

186.291 

A Continuation  of  the  new  DI- 
gefter  of  Bones,  by  D.  Fapn 

187.529 


Memoirs  for  a natural  Hiflory  of 
Animals,  Tranilated  by  A . Fit- 
field,  Efq;  1 89.  57 r 

Confufim  Sinarum  Philofophus, 
live  Scienda  Sinenlis  Latine  ex- 
pofica  189.57  6 

Propofitiones  Hydroftatictc  ad  il- 
luftrandum  Arifiarchi  SamiiSy- 
ftema  deftinatas.  Auth.  F.  Jeff  op 

19 1.  440 

Tabularum  Aflronornicaruni,  pars 
prior.  Authore  Fh.  de  la  Hire 

I9C44; 

Burials  and  Chri finings  in  London 
Anno  r 686  and  1687.  19 1.445 
Burning  Speculum , its  great  force 

188.552 

C. 

Cape  of  Good-hope , its  Longitude 
ilated  185.255 

Cuffing  Statues , how  to  do  it,  and 
make  the  Metal  run  thin  186. 

*59, 

The  Celerity  of  the  Circulation  of 
the  Blood  j 9 1.455 

A Specimen  of  a New  Char  aider 

182. 157 

C hineffe  Char  abler  confider’d  1 80.65 
Chinefe  Abacus,  or  way  of  Num- 
brmg  , 180.66 

Chinefe  Wall  defcribed  180.  55. 

when  built  189.578 

Chinefe  Calendar  and  Chronology 

1 89477 

Emperour  of  China  his  manner  of 
Hunting  180.44 

Chriffnings  and  Burials  of  London 
An.  1685.  and  1686.  191.445 
Circular  Magnetic  ai  Needle  of  Mr. 
De  la  Hire  188.344 
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A Catalogue  of  fimple  and  mixt 
Colours,  and  their  Production 

179.26 

A Comet  feen  in  September  1686. 

186.256 

ConfiruBion  of  Cubick  and  Biqua- 
drate Equations  by  a given  Pa- 
rabola 1 88.  335 

An  Account  of  Saxon  Coins  found 
in  Suffolk  189.356 

Curvilinear  Figures  fquarecl  183. 

186 

D. 

&dad  Dogs , Receipts  to  cure  them, 
and  thole  bitten  by  them.  187. 

298.  & 191.  408 
Duch  bred  under  ground  1 9 1 .41 5 

E. 
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